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(57) Abstract: An extension arm (100) suitable for mounting a flat-screen electronic peripheral device, such as a computer monitor
¢ or television, comprises a forearm extension (110) that has at one end a first coupling for attachment to a tilter, a platform or other
@#, means for supporting -a flat-screen device and at the other end a second coupling with a slot formed therein. The extension arm (100)
l\ also comprises a pair of endcaps (102, 108) each having a shaft. The shaft of the first endcap (102) is pivotably rotatable in a support
c mount, such as a wall, desk or pole' mount. 'Ibeshaftofthesecondend@(lOS)whoﬂowmdxsvaotablymmtablemd:esecond
& coupling of the forearm extension (110). The extension arm (100) also comprises an upper channel (104) and a lower channel (106).
O Each channel has at opposite ends integrally cast rollers which are pivotably attached to each. of the endcaps (102, 108). The lower
. B channel (106) has a cable channel ‘formed therein. The upper and lower channels (104, 106) and the endcaps (102,
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108) form an adjustable pamﬂelog'i'am. The shape of the parallelogram is retained by a gas spring (122), which is attached at‘a'ﬁ:st_
end to a ball smdmmmtedintheupperchannel(lM)mdadjustablymomtedmaseeondendmtheﬁrstexdcap (102). A clevis

" (120) is located within the first endcap (102) and is pivotably attached to the second end of the gas spring (122).” A threaded rod -
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(124) threadedly engages the clevis (120), such that the clevis (120) slides within the first endcap (102) when the threaded rod (124)
rotates around its axial centerline. A cable from the flat-screen device can be hidden from view by being disposed within the forearm
extension (110), the second endcap (108), and the lower channel (106) of the extension arm (100). .
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" ARM APPARATUS FOR MOUNTING ELECTRONIC DEVICES

Field Of The Invention

This invention relates to an arm apparatus for mounting

- electronic devices; and more specifically to an extension arm

suitable to mount a flat-screen electronic perlpheral dev1ce,

such as a computer monitor or a television..

Background Of The Invention

HHustable extension arms for mounting electronic

peripheral ‘déwices, such as a computer monitor or a television,

aré well known in the prior art. -Figs. 1-7 illustrate an

'exten510n arm 10 for mounting a perlpheral devrce, in

accordance with the prior art. As shown in Flg. 1, the main
elements of the extension arm 10 are a first endcap 12 an -
upper channel 14, a lower channel 16, a second endcap 18; and a
forearm extensron 20. | | |
The first endcap 12 has .an endcap shaft 22 that is
plvotably attachable to a rigid support mount (not shown),‘such
as an orifice sized to accept the eudcap shaft 22 or a track
conflgured and 31zed to engage the grooves on endcap shaft 22.
The flrst endcap 12 'is pivotably coupled via plns 24 to both

the upper channel 14 and the lower channel 16 The opp051te

"~ ends of the upper channel 14 and the lower channel 16 are

1p1votably coupled via plns 24 to the second endcap 18 The

second endcap 18 is- coupled to the forearm exten31on 20 via a
forearm extension pin 92. The forearm exten51on 20 has a

vertically disposed hole 26 therethrough for accepting a device

0073027A2_|_>
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‘mount (not shown) such as a tilter, platform or other

apparatus.
The combination of the upper and the lower channels 14, 16

and the firstland the second endcaps 127 181form an adjustable

'parallelogram that permlts a dev1ce coupled to the forearm

exten51on 20 to be ralsed and 1owered to a de51rable helght
The. parallelogram retains its p051tlon by. employlng a gas

sprlng 28, whlch is pivotably and adjustably attached to the

a_flrst endcap 12 and the upper, channel 14,,as will be further

10
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descrlbed below Generally, the gas sprlng 28 1s 31zed so as’ to

"have a fixed length until an upward or downward force is

exerted at the second'endcap 18 that exceeds the gas spring’s

«deslgned re31stance.~ Thus, the gas sprlng 28 causes the

parallelogram to retaln its p051tlon when the only force

exerted at the second endcap 18 is the welght of the device,

but permits the parallelogram to be adjusted when a user pushes'
the dev1ce coupled to the forearm exten51on 20 up or down

Fig. 2 1llustrates a side view of the. flrst endcap 12,‘
havlng the endcap shaft 22 dlsposed on a flrst end 30 of the
first endcap 12. To prov1de a rigid connection between the two
pieces, the, endcap shaft 22 is typically machined from steel
and is 1nserted into the flrst end 30 durlng the casting |
process "of the flrst endcap 12 The endcap shaft 22 has .a hole
32 formed in an end of the endcap shaft 22 that is inserted -

into the'flrst.endcap 12. The first endcap 12 is typlcally

:fabrlcated from cast alumlnum The-first endcap 12 also has a

second end 34 hav1ng a hole 36 disposed therethrough DiSposed

within the first endcap 12 1s a threaded: rod 38 . A first end
_pl -
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40 of the threaded rod 38 is inserted into the hole 32 at the

base of the‘endcap shaft 22. A second end 42 of the threaded

rod 38 is allgned w1th the hole 36 and is held in place by a

'cllp 44. The clip 44 is fastened to an inner surface of the

first endcap 12 by screws 46.
Fig. 3 illustrates a sideview of a clevis 48 which is

threadedly mounted on the threaded rod 38. The cleVie‘48'

includes a tapped hole 50 in the cepter thereof for receiving

the'threaded.rod 38, as shown in Figq. 2{ At a first end of the

clevis 48 is a pair of fastening members 52, 54 to ﬁhich are

~ fastened one end of the gas spring 28. A second end 56 of the

clevis 48 is configured to slidably edgage a track 58 ‘which is

~integrally moldedAin the.first,endcap 12 (see Fig. 2). The.

second end 42 of the threaded rod 38 is configured to be

engagedvby a hex-shaped key which is inserted through the hole

~36“when.the second end 42 is properly aligned with the hole 36.

The hex-shaped key is employed so as to rotate the threaded.rod
38 along‘its axis of retation. When the threaded rod 38 is
rotated alongAitsvaxis of rotatipn, the clevie 48 moves along
the length of the threaded rod 38 in a direction that
eofreepende'to the direction which tﬁe hex-shaéed ke& is
turnea.“ This'movement of the'clevis 48 permits the gas séring
28 to be adjusted | o

FlgS. 4(a) and 4 (b) illustrate the upper channel 14, whlch

comprises channel bottom 60 from which extend two channel
sidewalls 62. The channel bottom 60 and the sidewalls. 62 are
. typically stamped‘from 13 gauge steel sheet in order to give

the upper channel 14 a desiredidegree,of.stfucturai'rigidity.

-3-
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At each of the ends of the Channel bot tom 60, a semi—circular

region 64 of the 31dewalls 62 is cut out to accommodate cold—'

'rolled steel rollers 66, whlch have a hole 68 therethrough for

reCe1v1ng the pins 24. The rollers 66 are rigidly attached to

~ the upper. channel 14 by MIG weldlng along- the edge of the semi-
circular cut out reglon 64 and along the ends of the channel

. bottom 60.

Addltlonally, the upper channel 14 comprlses stlffener 70,
which lsawelded_to an inner 'surface of the channel bottom 60;
Besides providing.addltlonal structural rigidity to the upper
channel 14, the stiffener‘70 has a hole disposed at one end‘i.

with a threaded ball stud 72 placed w1th1n the hole .and flxed

in place by a nut 74. The ball stud 72 is conflgured and sized

to recelve one end of the gas sprlng 28. The longitudinal
centerline 76 of the upper channel 14 is 1llustrated in Fig.
4(b) . | B

Flgs 5(a) and75(b)Aillustrate the lower channel 16 which ¢
comprlses a channel bottom 78 from wh1ch extend two channel

sidewalls 80 As with the upper- channel 14, ‘the channel bottom

78 and the sidewalls 80 are typically stamped from 13 gauge

steel’ sheet, ‘which is relatlvely heavy 1n order to g1ve the
lower channel 16 a de51red degree of structural rigidity. At o

opp051te ends of the channel bottom 78, a semi-circular reglon

82 of the’ sldewalls 80 is cut out to accommodate cold-rolled

steel rollers 84, whlch have a hole 86 therethrough for

receiving the pins 24.. The rollers 84 are rlgldly attached to :

the lower channel 16 by MIG welding along the edge of the semi-

01rcular cut out reglon 82 and along the ends of the. channel

. =4
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‘bottom 78. -The longitudinal centerline 88 ef the lower:channel :

16 is 1llustrated on Fig. 5(b)
Flg 6 illustrates the second endcap 18. Unlike the first
endcap 12, the second endcap 18 does not have an endcap shaft,

nor does it have a clevis assembly for attachment to the gas

"spring 28. Instead, the second endcap 18 has a hole 90

disposed in a bottom end for receiving the forearm extension

,pin'92 and a hole 94 in a side for 1nsert1ng a pln 96 into the

forearm extensxon p1n 92, as illustrated in Fig. 1.
Fig 7 illustrates the forearm extension 20 having the

forearm exten51on ‘pin 92 welded thereto. The forearm extensionf

'pln 92 has a hole o8 formed in an upper end to recelve the p1n

96. . The forearm exten51on 20 ls_conflgured to be pivoted

~around the forearm extension pin 92, and is held in place

"within the second endcap 18 by the pin 96 which penetrates the

hole 94 of the second endcap 18 and the hele-98'of the forearm
eatensioﬂ pin 92. |

-_.Due to recent advances in flat-screen techdology; there is
a demand for adjustabie extensionfafms that are particularly

suited‘for use with flat-screen devices, such as flat-screen

' computer monitors and televisions. Extension arms 10 of the

" prior art, such as the one shown in Figs. 1-7 and others like

it, are ill-suited for f1at—screen monitors and televisions, in
that they are bulky and cumbersome. - Moreover, due to the
configuration of its various parts, extension arms 10 of the

prior-art cannot be flattened against a mounting surface so -

"that the entire extension arm 10 is hidden behind the flat-

screen device when the device-is substantially flush with the

-5-
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mounting surface. Furthermore, the extension arms 10 of the

. prior art are not designed so as to enable the cables to and

_ from a device to be substantially hidden, and thus protected,

within the extension arm.lo'itself.~'Additionally, the
extension arms 10.of the prior art are costly to manufacture
and difficult to assemble.

!

Thus, there is a need for an extension arm suitable to

~mount a flat screen electronic peripheral dev1ce, such as a

computer monitor or telev151on, that is 1nexpen51ve and easy to

. manufacture and assemble, and that permits a flat screen dev1ce:-

to be mounted substantially flush with the mountlng surface.
Moreover,“there'is a need‘for an extension arm that enables_the'
¢cables to and from the.flat-screen device to be substantially
hidden from view within the extension arm and thus protected

from the elements;

Summary Of The Invention

The present 1nvention, in accordance with one embodiment,_
relates to an extension arm suitable for mounting a flat- screen
electronic peripheral dev1ce, such as a computer monitor or
televi31on The extenSion arm 1s 1nexpen51ve and easy to
manufacture and assemble, and permits a flat-screen dev1ce to
be mounted substantially flush with a mounting surface.: The -

extension arm includes a first and a second endcap, an upperli

and a lower channel, and a forearm extension.

_Each endcap includes a body. and a‘shaf,tt . The shaft of the
first endcap is pivotably rotatable in a support mount, such as "
a wall, a desk or a pole mount. " The shaft of the second endcap

-6-
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is rotatably coupléd to the forearm extension. The upper

channel and the lower channel each have rollers integrally cast A

respective endcap.. The upper and lower channels and the
endcapsaform'an adjustable parallelogram. ' The shape of the
parallelogram is retained by a gas spring. A first end of the.

gas spring is attached'to a ball stud mounted in the upper

channel. A second end of the gas spring is adjustably mounted

to the first endcap.

- The forearm extension is a U-shaped channel with a first

' coupling disposed at one end for rotatably coupling to a device

mount, such as a tilter, a platform or other means for

_supporting a flat—screen device. The forearm extension has a

. second coupling disposed at the other end for rotatably

coupllng to the shaft of the second endcap

The first endcap also includes a clev1s plvotably attached ;
to the second end of the gas spring and a threaded rod _ ;
threadedly engaging the clevis, such that the clevis slides_ 
within the fitst endcap when tne rod rotates around its axial

centerline. The threaded rod is rotatably secured within the

first endcap by a retainer clip and a pair'of screws.'

Another embodiment permits cables to be substantially

'. hidden from view by being disposed'within the extension arﬁ.

25  endcap and the forearm extension.. The lower channel includes a

. The cable is'disposed within the lower channel, the second

cable channel formed in a lower surface thereof eo that the

cable can be inserted w1th1n the lower channel The cable is-:

held in place within the lower channel by a cable cover Whlch

-7-
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engages the’ cable channel The second'endcap has a hollow
shaft so that the cable can be fed through the shaft to the
forearm extension. The second coupllng of the forearm

extension has a hole 1n an interior wall so that the cable can

"be dlsposed through the hole and into the U- shaped channel.

The cable is held w1th1n the U-shaped channel by a cable cllp

Brief Descrlptxon Of Ihe Drawzng_

" The accompanylng draw1ngs, whlch are 1ncorporated in and

form a part of the Speclfrcatlon, lllustrate the embodlments of -

the present invention and, together'with the description, serve

. to explaln the pr1nc1ples of the -invention. -

Flg 1 is an assembly drawrng of an exten51on arm for
mountlng a computer monltor, in accordance w1th the’ prJ.or art;

Flg 2 1llustrates a first endcap of an’ extens1on arm, in

'accordance with- the prior art:

Y~Fig. 3 jllustrates the clevis assembly of an extension
arm, in accordance with'the prior art;

Flgs. 4a and 4b 1llustrate the upper channel of an

,exten51on arm, in accordance w1th the prior art;

.Figs. 5a and 5b lllustrate the lower channel of an
extension arm, in accordance w1th the prior art;
' Fig;‘G illuatrates a second'endcap of an extension.arm,hin
accordance with the prlor art;
\'dFlg T 1llustrates ‘a forearm extension of an extension
arm,'in accordance wrth the prior art;

Fig. 8 is an exploded ‘assembly drawing:of an- extension

‘arm, according to one embodiment of the invention;

-8-
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Figs. 9(a)-(d) illustrate several views of the endcaps of
Fig. 8, according to one embodiment of the invention;
Figs. 10 (a)-(f) illustrate several views of the upper

channel of Fig. 8, according to one embodiment of the

invention;

Figs. 1ll(a)-(e) illustrate several views of the lower

. channel of Fig. 8, according to one embodimgnt of the

10 -

invention;
Figs. 12(a) and 12(b) illustrate the'fotearm'ektensibn of
Fig. 8, according.to one'embodimeﬁt of the invention;

Figs. 13(a) and 13(b) illustrate the forearm extension of

_Fig. 8, according to one embodiment of the invention;

"Fig. 14 is a side view of an extension, according to one

embodiment of the invention;

15

Fig. 15 is an exploded assembly drawing of the extension

arm;of'Fig, 14, according to one embodiment .of the invention;

'Figs. 16 illustrates the lower channel of Fig. 14,

"according to one embodiment of the invention;

20

Figs. 17a-c illustrate several views of the partially

enclosed housing of the second.endcap_of'Eig, 14, according to

one embodiment of the invention;

.Figs. 18a-b illustrates several views of‘a'shaft assembly

| of the second endcap of Fig. 14, according to one embodiment of

25

the invention;

Fig. 19 illustrates an assembled second endcap adcording )

' to one embodiment of the invention;

BNSDOCID: <WO,

Figs. 20a-b illustrate the forearm extension .of Fig. 14,

according to one embodiment of the invention; and .

_9-‘_
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Figs. 2la-b, illustrate several views of a bushing used in
the second female coupling of the extension arm of Figs;'ZOa;b,

according to one embodiment.

5 C ' : ) Detailed Deecriptioo

Of The Preferred Embodiments

In descrlblng the preferred embodiments of the invention -

111ustrated in the drawrngs, specific termlnology w1ll be-used .
for the sake of clarlty However, the invention is not
.10 . 1ntended to ‘be. lim1ted to ‘the specific terms so selected, -and
it is to be understood that each spec1f1c term includes all
techniealrequivalents that operate in a s;mllarlmanner to
' aeeomplish.a similar purpoee.
With reference to the drawings, ln general and Flgs. 8
15 through 22 1n partlcular, the apparatus of the present
'lnventlon is dlsclosed Embodlments of an exten51on arm are
-sultable for mountlng a flat screen electronic perlpheral :
device, such as a eomputer-monltor or telev151on, that is
ihexpensire and easy'to manufacture.and assemble, and permits a
20 flat-sereen.device to be mounted.eubstantially‘flush with a
'mountlng surface.» Additioaal embodiments can substantially
hlde from v1ew the cables to ‘and from the flat screen
telectronlc perlpheral device w1th1n the extension arm.
Flg 8 -is an exploded assembly drawing of .an exten51on arm
25 100 in aceordance with one embodiment. The exten31on arm 100
comprises a'firet enocap 102, an upper channe; 104, a lower"
channel 106, a.second endcap 108, and. a forearmAextensioh 110.

Figs. 9a and %b illustrate the first endcap 102 and the

. -10-
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second endcap 108, in accordance.with one embodiment of the
iﬁvention. In the embodiment shown, the first and the second
endcaps 102, 108 include a partially-enblosed housing 112 thch

has flat, oppositely-disposed endwalls 146 and 148 fixedly

. connected by a-sidewall 150. The sidewall 150 extends

"‘partially'around~the partially-enclosed housing 112 so as to

-10

15

~permit manipulation of components to be assembled within the

first endcap 102. In one embodiment, the endwalls 146 and 148
are semi-eircular in shape and are connected along a~semi—'
ciréular,e@ge ;o'thé sidewall 150, which extends
perpendiculafly:therebetweén.'

 {.'Fig; 10a illustrates the first and the second endcaps'lozf‘
108 hqying a shaft 114 disposed.on the-ehdwall'i48. The. shaft
114 is preferably integrally molded to thé endwall 148 of the
first'ahd.the second endéébs.IOZ, }08} éreferébly, the entire

first and second endcaps 102, 108 (the partially enclosed

" housing 112 and the.shaft.114) is molded, by for example,cast

25

BNSDOCID: <Wi

molding,. from a ‘material, such as zinc. The shaft 114 is
integraliy molded with the endcaps 102, iOé:by'eﬁplAYing.
interlocking mold technology. Interlocking molds pefmit a
néar—perfect mold to be madé, minimiiing7the machining that is

rgquired to insure that the shaft 114 is not out-of-round.. By

“"minimizing the amount of machining that is requifed to be

Aperfdrmed-on'the shaft 114, the use of interlocking molds

insurestthat‘the strength of the casting, which is pximarily'.
located in the skin of the cast, is maximized.
Thus, the cost of manufacturing each of the endcaps 102,

108 is reduced significantly. That is, the cost of the steel

~11-

_o073027A2_ 1>



| - BNSDOGID: <WO,

. wooorms27 ' v o  PCT/US00/12594

shaft 22 and the manufacturing required to separately machine

and then insert the—steel shaft 22 into the aldminnm cast mold"

" of the. prior art is. reduced Moreover, the preferredA

10

15

.20

25

1embod1ment of using zinc cast mold endcaps 102, 108 (though the

present invention is not limited to thlS embodiment) is an .

improvement over . the aluminum endcaps 12, 18 employed 1n the

;prior art as zinc is stronger and more flexible than the

aluminum

The endwall 146 has a hole 152 disposed therethrough

" Within the partially enclosed h0u51ng 112 and 1ntegrally molded

on the sidewall 150 are stops 156 disposed in proximity to the

endwalls 146, 148; trough walls 158 disposed longitudinally

along the inner surface of the sidewall 150 between the
endwalls 146 and 148 so as to define a'trough 160 therebetween:
and shelves 162 disposed adjacent to the’ endwall 148.

The stops 156 serve to stop upward or downward movement of

- the exten51on arm-lOO when ends of.the upper channel 104 and

the lower channelllps, respectively; meet the stops 156 when .

ﬂthe'eXtension arm 100 is. in extended'pOSitions. The trough 160

disposed'between‘the trough walls 158 allows a clevis 120.to'be

- moved therein, as'discussed in more detail later. Fig. 10b
1llustrates the shelves 162 defining co-planar faces separated

by a groove 164 The shelves 162 have a connection’ means, such

as self-tapping screw holes 154 disposed therein.  The co-

planar faces of the shelves 162 are configuredvto engage a-

" retainer clip 126, which is fastened in place by, for example,

a pair of screws 128. When the retainer clip 126 is fastened

in.place,.the groove 164 defines a spacing for accepting one

-12-
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end of a threaded rod 124, as discussed in more detail below.

The first endcap 102 and the second endcap 108 are
identical ‘at this. point. That is, unllke the prior art endcape
12, 18 which‘are differeht.from eachAother, the ehdcaps 102,
108 are advantageously manufactured the same way. Thus,'the

cost of manufacturing two dxfferent kinds of endcaps are

eliminated.

The threaded rod 124 and the clevis 120 are now fabricated

4 and assembled in only the first endcap 102. The threaded rod .

10

15

124 is employed within the first endcap 102 so as to adjustably

support the clevis 120. Fig. 9¢ illustrates the threaded rod

124 having a first end 166 which has a circular cross-section
within which is axially disposed a shaped opening 168, for

example a he#-shaped opening, for accepting a_shaped.key (not

'showh); such as 'a hex-shaped key.‘ Advantageously, a cross-

sectional diameter of the first end 166 is smaller than a

. cross-sectional diameter of the hole 152, so as to be inserted

20

25

BNSDOCID: <WO,

therein. Adjacent the. first end 166 is a shoulder 170.
Advantageously, the shoulder 170 has & c1rcular cross- sectlon N
hav1ng a dlameter that is larger than the cross- sectlonal
dlameter of theAhole 152. Thus, in a preferred embodlmeht, the

shoulder 170 abuts an inner surface of the endwall 146 and

" retains the first end 166 within the-hole- 152.

The threaded rod 124 also -includes a threaded sectlon 172

which is conflgured to threadedly engage the. clev1s 120. A .

.second end 174 of threaded rod 124 is dlsposed in the groove

164 located between the.shelves 162 of the first endcap 102.

.Preferably, the second end 174 of the threaded rod 124 has a

-13-
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. circular cross-section having a'diameter that is-smal;ef than‘
the size of the gr@ove‘164; such that the second end 174 is
sqppofted between the shelves:162 but is free toArotate:
therein. | |

5 As previously meﬁtioned, thréadediy mounted on the rod 124"
is the clevis 120. _The clevisl120'éé‘iliustréted in Fig.véd,
" has a tapped-hole 176:formed,thérein fqr reéeiving'the threadédl
‘rod 124. The clevis 120 aisb has a pair.of.fastening méﬁbersl
178 at a first end to which are fastened a first end of‘é gas '
10 spring 122. The second end of the clevis 120 is configured to
slidably'engage thg'troﬁghA16O.

When'the'fir5£’eﬁ& 166 of fhe‘threaded fod.124 is eng%ged
by a shaped kéy, fhe shaped key is emélbyed solaé'to r¢tate the
threaded fod_124'around its'éxi;l centerline. When the

15 .threéded rod‘124.is rétated around thi# axis of rotatioﬂ, thé
_clevis'120J¢6Ves élong the length of the tﬁreaded fod 124:inV5
 dire§tion_that_Cerequnds ﬁo.fhe diredtioﬂ'which the shaped
key is turnéd. This movement of the clevis 120 permits the gas,-'
spring 122 to be-adjusted; | | |

20 ‘ The.partially enclosed housith112-of the first andithe
'secbnd endcaps 102, 108 is ?onfigured with, foi'example,'holés
, llé'to féceive a,cénnectilemechanism;.éuéh as pins 118,‘
théiethrbugh. AThe éhaft 114 of the first.éndéap 102 ié
cbﬁfigured to be inserted fof pivdtablg rotation in a Sdppoft4'

25 m&unt (not shéwn), which may be a.wal; mount, a desk modnt,_a‘
pole hount, of a configuraﬁle mount. The shaft 114 oflthé
second éndcap,lOB'is configured ﬁo-be.iﬁs§rtéd for inétablg
rotation in the forearm exﬁensionjllo which will be descfibea

—14-;'
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in more detail later.

- The .first endcap 102 of the current invention is

“advantageous to the first endcap 12 of the prior art, and

others like it because, for instance, the assembly time

. required to rotatably fasten the threaded rod 124 in théifi:st

"endcap 102 is -greatly reduced. In order to assemble the

threaded rod 124 of the present invention, the first end 166 is

inserted into the hole 152 until the shoulder 168 abuts the

_inner surface of the ehdwall 146. The second end 174 of the

threaded rod 124 is then positioned in the groove 164 between

_‘the‘shélves 162. The second end 174 is held in place by the

retainer clip 126 which is fastened in place by, for example,

the screws 128, which are easily accessible due to theéir

préximity above the threaded :odv124. The first end 166 of.thé

threaded rod 124 is perfectly aligned with the hole 152, and

will remain so, because it is inserted for rotation therein.:

By contrast, the éssembly of the threaded rod 38 in the

- first endcap 12 of the prior art is more complicated; and

therefore, more costiy. For example, the fifstAend 40 is

inserted into the hole 32 in the base of the endcap shaft 22.

Next, the clevis 48 is mounted on the thréaded rod 38, énd then

'_ the second end 42 is fastened inside the first eridcap 12 by the

- 25
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clip 44. The clip 44 is also employed to-aligh the. second. end

42 relative to the hoie 36. Thus, the élip 44 must be fastened

inside tﬁe first endcap 12 with precision,lso as to insﬁre that

the second end 42 is éiigned.re}ative to the‘ﬁole 36 such that

the second end 42 can be engaged by a,hek-shaped key which,is-

inserted into the hole 36. .Moreover, -the.screws 46 which are
15-
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employed to the fasten clip 44 inside the first endcap 12 .are
difficult to access due to their position underneath the
threaded rod 38, thus complicating the‘process oftaligning the

second end 42 with the<hole 36. In addition,‘the fastening of:

the clip 44 inside the flrst endcap 12 is also rendered more .
'difflcult because the clev1s 48 is already attached to the gas

.sprlng 28

. Moreover, unllke the prior art, the current invention does’

not requ1re a forearm extension pln 92 to connect the second

~endcap 18 to the forearm-exten31on‘20. Moreover, the'pln 96_is

not.required to hold the forearm extension pin.92 within the

. second endcap 18. ~ Instead, the current invention uses the

shaft 114 of the second_endcap 108 to connect the second endcao,
109'to the forearm'extension 110. ,Thus,'manufacturing'COSts
can be reduced since there in no need to manufacture the
forearm exten51on pin 92 or the pin 96, and there is no reason

to form the hole 94 within the second endcap 18 or the hole 98_»

within the forearm-extenéion pin 92 to accept the pin 96.

Figs. 10a-f illustrate several views of the upper channel

104, according. to one embodiment of the invention. The ‘upper

channel 104 includes a U-shaped body 130 and integrally cast

'rollers 132 diSposedvat opposite ends of the U4shaped body 130

"The U-shaped body 130 comprises a channel bottom 180 from whlch

25
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-extend.two channel 51dewalls.182. The channel bottom 180, the A

sidewalls 182 and the rollers 132 of the upperfchannel 104 are

-preferably integrally.cast from a material, such as zinc, which

.gives the upper channel 104 a lesser weight, and a degree of

structural rigidity, more suitable for lighter-weight flat-

;is_
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screeh devices than the prior art upper channel }4 which is
stamped from heavy gauge steel. The rollers 132 have a'hole'
184 therethrough (either cast or subsequently drllled) for
receiving a connection'mechanism,‘such as ‘the pins 118
.5 Additionally, the upper channel 104 comprlses a threaded hole
| 186 conflgured and sized to. receive a threaded end of a ball
stud 138. The threaded hole 186 is also integrally cast. The
ball stud 138 is configured and sized‘to receive a second end
of the gas. spring 122.
10 ' Unlike ‘the prlor art upper: channel 14 in Whlch the U—
| shaped. channel is formed by heating a piece of steel and
bending thé steel to form the channel'bottoh 60 and the
sidewalls 62, the upper channel 104 of the.inuention is caSt
molded- The use of cast molding ensures the angle. between the
15 ‘hannel bottom 180 and the sidewalls 182 1s exactly the same
ach and every time. Moreover, cast molding enables the
‘idewalls 182 to be tapered. As illustrated in Figs. 10c and
d, both an outer surface and an 1nner surface of the
" lewalls 182 may taper in, for example, by approxlmately 1
- 20 ree. It should be noted that the taper is not llmlted to 1
vee, and that the‘taper of the inner surface and the outer
‘ace need not be the same.
The taper provides several advantages including more
‘ance between the upper and the lower. channels 104, 106
~ Zﬁthe upper and the lower channels 104, 106 are brought
ier during usage. _That is, the inner surface of the .
lls 182 being displaceo.by 1 degree means that there will

~ tional clearance for the lower channel 106.to fit

=17~
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therewithin. The additional clearance will help prevent the

upper channel 104 and the lower channel 106 from scraping

"together. Thus,_ damage to the palnt or other coatlng that may
'oover the upper and the ‘lower channels‘104, 106 will be further

~reduced, if not ellmlnated Moreover, less material is needed °

at outer edges of the sidewalls. 182 Furthermore, the taper is

-more-aesthetically pleasing to the eye of the user.

In a preferred embodiment, as 1llustrated in Flgs. 10e and
10f, the channel bottom 180 1ncludes Cross brac1ng to increase
the strength and rlQldlty of the upper channel 104. The cross
brac1ng may include center rlbs 200 and cross. ribs 902 vThe'
cross”bracing increases the rigidityaoftthe upper channel 104

by approximately 1.6 -times that of upper channel.lOQAwithout'*

: the'cross-bracing.

15

20

25
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‘The upper channel 104 has numerous manufacturing
advantages over the upper channel 14 of the prlor art, and

others‘like it. .For lnstance, with reference.to the upper

:channel 14 of the prlor art shown in Figs. 4a-b, the welding

whlch is requlred to attach the rollers 66 to the upper ‘channel

.14 is difficult to perform.. The ax1al centerllnes of the

rollers 66 must be near-perfectly parallel to each other, while
being’ near-perfectly perpendlcular to the longitudinal.

centerline- 76 of the channel bottcm 60. The tolerances for

- these angles are very small so as to insure that the lower

channelsl61engage5'the upper phannel 14 when the parallelogram'

is adjusted. These tolerances are veryddifficult to meet when

the,rollers 66 are welded to the upper channel .14. By contrast,

the rollers 132 of the upper channel 104 of the present

-18-
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invention are inteorally cast so as to insure that the axial
centerlines of-rollers 132 are simultanebdsly perfectly
parallel.to each other and perfectly perpendicular to a
loncitudlnal centerline 188 of the channel bottom 180.

Additionally, with further reference to Figs. 4a-b and as

prev1ously noted, due to the hardness of the steel employed for

the prior art upper charinel 14, the rollers 66 must be MIG

welded thereto, which in turn reduires the rollers 66 to.be
fabricated from expensive cold-rolled steel. Although it is

tempting for a manufacturer of the rollers 66 to employ a

' cheaper material, such as - leadloy, these cheaper materlals do

not prov1de a safe and consistent weld when joined to the steel

upper channel 14. Typlcally, ‘tests must be performed on- the
roller material to insdre that leadloy has not been supplled

By contrast, ‘the upper channel 104 of the present ihvention

' requ1res no welding, ellmlnatlng the ‘cost of allgnlng the .

20

25

rollers, the cost of performlng the weldlng and the cost of

testing the rollers to determlne 1f they are a suitable weldlng

material.

An additional disadvantage of welding the rollers 66 to

the upper channel 14 is that the_heat produced by welding the
' rollers 66 to the upper channel 14 may cause the upper channel
.14  to curl or deform. If this occurs, alignment of the rollers

66 is rulned and the upper channel 14 is rendered useless,

requiring it to be discarded. By ellmlnatlng any welding

required during the manufacture of the Upper channel 104, the -

‘likelihood of heat-deforming the upper channel 104 is also

eliminated and materials are not wasted.

~19-
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As pre&iously mentioned, the prior art upper channel 14 is’

made of steel, which means that the upper channel 14 is formed

: by‘heating a-piece of steel and bending the steel to form the

channel bottom 60 and the sidewalls 62. Thus; precise.

manufacturing is required to ensure the sidewalls 62 extend upl.

from the channel bottom 60 at 90 degree angles. If the angle

is slightly off it will likely cause the~upper channel'14 and -

‘the lower channel 16 to scrape agalnst .one another. The use ofv

* .cast molding in the current 1nvent10n ensures the angle between

the channel bottom 180 and the srdewalls 182 is exactly the

'same ~each and'every time. Thus, the-llkellhoqd of scraping 1s

greatly reduced, 1f not ellmlnated

Addltlonally, the upper channel 104 ellmlnates the

.requirement for the stiffener 70, which, w1th_referenee to

Figs. 4a-b, is welded to the inner surfaée of the channel

bottom'GO'in the upper channel 14 of the prior art.’ Unlike the

'upper channel 14 of the prior art, the upper channel 104 dOeS'

not require the additional structural rigidity prov1ded by the,

stiffener 70. By ellmlnatlng the stiffener 70, the upper

ichannel 104 of the present 1nvent10n also saves the steps

required to weld the stlffener 70 to the channel. bottom 60

whlch are requlred by the prior art upper channel 14,
Moreover, addltlonal assembly steps are saved by

1ntegrally castlng the threaded hole 186 in the upper channel

104 of the current invention. For instance, the -prior art

' upper.channel 14 has the threaded ball stud 72 penetrate a hole

disposed in the stlffener 70 and 1s flxed in place by .the nut

74. 1In order to 1nstall the ball stud 72, it is requlred that

~20-
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the'threaded end of ball stud 72 be inserted through the hole

:in the stiffener 70 and be fixed. in place by the nut 74 prior

toAthevstirfener:70;being4nelded in'place.v No such: assembly is
required‘with the upper channel 104 of the present invention.
An additional problem experienced by prior art upper
ehannels 14 is the.need to mesk openings, such as the holes 68
in.the rollersl66'that receive the pins 28 therethrough,_when
the upper ohannel ie painted or otherwiee coated. |
Specifioally, labor is»required‘in order to[insert masking
meterial‘into.the'openings and then to remove the masking
materiel after the paint hasibeen applied. By contrest, the

openings of the present invention are according to one

'embodiment,‘precisionedrilled after an application of paint or

other coatings, thus elimineting the.expenee of masking any
openings.
Figs. lla-e illustrate seﬁeral vieWeiof-the lower channel

106,'accord1ng to one embodiment of the 1nvention.' The U—

. shaped body 134: of the lower channel 106" comprises a channel

bottom 190;from which extend two channel side walls 192.
Unlike the lower channel 16»of-the prior art extension arm
shown in Figs. 5a-b, ‘which is stamped from heavy gauge steel,

the channel'bottom 190 and the sidewalls 192 of the lower

. channel 106 are preferably integrally cast from zinc, which

gives the lower channel 106 a lesser weight when compared.to-
heavy gauge steel, and a degree of structural rigidity, - more

snltable for lighterfwelght flat screen_dev1ces. At each end
of the ohannel bottom 180 are the rollers 136, which are also

integrally cast. The rollers 136 have a hole 194 therethrough

=21~
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' (elther cast or subsequently drllled) for receiving a
connectlon mechanism, such as the plns 118 The channel-bottom '

'190 may additionally include a cable channel aperture 196

runnihg‘lohgitudinally. In the embodiment shown, the cable
channel aperture 196 has rounded ends, which improves the

rigidity_of«the'lower channel 106. 'The cable channel aperture

'196'iS'cohfigured to receive a cable cover 198 (illustrated in

Figt 1le). The cable cover 198 is configured to-removably fit

Wlthln the cable channel aperture 196. Thus, cables of.the'

- mounted dev1ce may ‘be substantlally retalned withln the lower

channel 106 so as to hide them from view and protect them from -
harm. The cable channel aperture 196 and the cable cover 198
enable cables to be accessed when des1red, while securing them
w1th1n the lower channel 106

The lower-chahhel 106 has nuﬁerous manufacturihg
advahtages~over the lower channel 16 of ‘the prior art, anc'

others llke it. For 1nstance, as described‘above with

._reference to the upper channel 104, the rollers 136 of the

20

'25
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lower channel 106 of the present invention are lntegrally cast

. 80 as to insure that the ax1al centerlines of the rollers 136

are perfectly parallel to each other, and that the axial
centerllnes of the: rollers 136 are perfectly perpendlcular to a
longltudlnal centerllne 200 of the channel bottom 190.. Thus,
the need for prec151on allgnment of the rollers 84 prior to
welding to the lower channel 16 is ‘eliminated.

i‘Additionally, and aS'also descrlbed with reference to the‘
upper channel 104, the rollers.l3640f the lower channel 106 are
ihtegrally cast so ho'welQing is required.. Thus, thelc0st of

-Zé—"
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performing the welding and the cost of testing the rollers to:

determine if they are a suitable welding material is

eliminétéd. Ahoﬁhér.adVantage of eliminating the need for
Qeldiné the rollers 136 to the lowér channél.lOG is reducing.
the.likelihood of héat—déforhing the lower channel 106 so fhat
matefials are not wasted. |

‘As showﬁ in Figs. 1llc and 11d, which are crbss-sectionai
vier of the lpwer channel'iOG,-the sidewalls‘192 of‘tﬁe ioWer,
éhannel.lOS éfe tépered; As illustrated, an outer surface of

the sidewalls 192 is tapered approximately 1/2 degree while an

inner surface is tapered approximatély 1 degree, - As one

.skiLled-in.ﬁhe art would recognize, the taper is not limited to

thé illustrated examples. The tapér.is possible beééuse the

lowe; channel 106 is, in the preferred‘embédimeht, cast molded.
As noted above with-respect‘to the uppef*channél.104, the taper -
prévides more qleérance‘betWeen:the upper channel 104-and the
lower channel 106 so as to reduce or eliminate.the'chance of:

the upper'and-the lower channels 104, 106 scraping. Mbreo?er,

‘less matefial is needed at outer edges of the.sideWalls 192. .

A further advantage, as noted above with respect to the
upper channei 104, is thaﬁ the hole 194 Qithin the rollers 136,
according to one embodiment, iévprecision-drilled after an
applicétion of paint or other coatings, thus eliminaﬁing the
expense of masking any openings.

As illustfated in Fig. lle, one embodiment of the ﬁable
cover 198 includes abtqp cover 202 with two sidewalls 204-
protruding therefrom.. A far end of each sideﬁallA204 h;s a-
catch 266 formed thereon so as to engage with the cable channel

~23f'
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aperture 196. As one skilled in the art would'know, numerous

other methods are available for’ removably attaching the cable a

_ cover 198 and the: cable channel aperture that ‘are well w1th1n

'the scope ‘of the current 1nventlon.

Wlth reference to: Flgs 12a,. 12b, 13a and 13b, the_forearm

extension 110 includes.a body 140, which is preferablyeU-shaped

‘so. that a cable can be hidden thereln, hav1ng female coupllngs

142, 144 dlsposed at each end. The U -shaped body 140 1ncludes
a_topwallv207 and two side nails,208;' The female coupling.142
has an inner diameter‘209 that is-sized to rotatably engage the
shaft 114 of the second endcap 108 “As iliustrated in Fig. 8,l

the forearm extensxon 110 and the shaft 114 are securely ,

"fastened to each.other by connectlng a screw 211 through a

| coupling top 213 into:a hole 215 (Fig. 9a) within the shaft.

114.

‘A bushing 210 (Fig. . 8) islpreferably used - to engage the -

female coupling 142 and the shaft 114. That is, the bushing

A 210 is placed over the shaft 114-and within the-female coupling

142. The bushlng 210 is preferably made of a smooth mater1al,~'

such as plastlc, in order to reduce frlction and prevent metal

.to metal contact The female coupllng'142 preferably.has a set
‘screw 212 formed Wlthln a wall 214 of the female coupllng 142.

;-The set -screw 212 1s aligned to press against the bushlng 210

at- approxlmately the locatlon of a ridge 216 (see Flg 9a) on

fthe shaft 114 of the 'second" endcap 108. When the set - screw 212

is: tlghtened 1t causes the bushlng 210 to flex 1nward and

frlctlonally engage the shaft 114 and thus prevent the forearm

extension'llo fr0m~rotat;ng‘about.the shaft 114.

. =24-

0073027A2_}_>




10

15

20

25

BNSDOCID: <WO,

- WO 00/73027 . : o - PCT/US00/125%4

Advantagebusly{ the female éouplihg 142 has a pluraliﬁy of
voids 217 formed in the wéll-214,_which sa;és on material costs
and permits fhe forearm éxtgnsion'llo, when cast, to be cooled
more quickly. The'quicker coocling ehébles'the pfoduction
quaﬁtity to be incfeaséd;l

The female coupling 144 has an inner diameter Zlé that is
sized to rotatably engage a shaft of a device mount, such as a
ﬁil;er, plafformnor othéf de#ice uséd to secure flat-screen
devices. A~bushing 220'(Fig. 8), preferably made of aVSmodth
material such as piéstic,_is placed over the shaft.and within -

the female coupling.144; The female couplihg 144'pr¢ferably

hasxa'éet screw 222 formed within a wall 224 of the female

coupling 144. When the set screw 222 is tighténed it causes .
the bushing 220 to flex inward and frictionally engage the
shaft and thus‘prevént>the device mount from rotating around

the female coupling 144. Advantageously, thg fémale coupliﬁg

144 also has a plurality of voids 226 formed in the ‘wall 224.

, Figs. 12a and 12b illustrate one embodiment of the forearm
extension 110, wherein the center of the female coupiingS>l42(

144 . are aligned with a_longitudinal centerline 228 of the body

'140. As illustrated in Fig. 12b, when the axial centerlines of

' the'female couplings 142, 144 are vertically disposed, the body

140 inclines at an_ahgle, such as a 15 degree angle as
specifically illustrated in Fig. 12b. It should be .noted

however that the incline anglé is not limited to 15 degrees,

- and there may in fact be no incline at all in this embodiment.

Figs. 13a and 13b illustrate another embodiment of the

forearm exténsion 110, wherein the center of the female

25—
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couplings 142, 144 do not align with the axial centerline 228 -

" of the body“140 Rather the body 140 is flush with -an upper

edge of the female coupling 142, resultlng in the center of the

female coupllng 142 be1ng offset from the center of the female~
coupllng 144. 'As 1llustrated in Flg' 13b, when the axial
Venterllnes of the female coupllngs 142, 144 are vertically

disposed, the body 140 is horizontally disposed therebetween.

. It should be noted however that the body 140 is not limited to .

10
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be horizontally disposed and may:be disposed at an.incline in
thls embodiﬁent | |

In addltlon to 1mprovements in manufacturlng and assembly,‘
the present 1nvent10n also offers a functlonal

1nterchangeab111ty which is not present in the prior art. For

‘instance, several forearm extensions 110 and/or extension arms

. 100 can be connected end-toeehd.to provide additional extension

length or additional adjustability

A dual purpose of flat-screen dev1ces is to minimize the

_amount of space which they occupy whlle 51multaneously belng

aesthetlcally pleasing to the eye. Thus,'lt is de51rable that
an exten51on arm for a flat-screen dev1ce be able to be mounted

substantlally flat to its mountlng surface while hidlng the

'extensxon arm behlnd it. The present 1nventlon permlts a flat-

screen dev1ce which is mounted to_.a wall to be flattened
against ‘the wall while hiding the extenslon arm 100 within the A
shadow .of the deuice. |
The'prior.att extension-arms 10 did not allow this
functionality. :Referring to Figure l if a wall is defined by
the.plaue'of the paoe, it can be seen that ‘a dev;ce 1nserted
-26-
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-lnto the hole 26 hay be substantially flattened against the

wall when the npper and the lower channels 14, 16 and the
forearn extension 20 are flush against'thevwall. A flat-screen
oompoter monitor, which is typically about 15 inches wide, will
hideffrom view tne forearm extension 20, but may leave exposed
the parallelogram forned by the first endcap 12, the upper
channel 14, the lower channel 16 and the second endcap 18. 1In

order to hide the parallelogram, the forearm extension 20 needs

to be rotated about .the forearm extension pin 92 toward the

flrst endcap 12. However, the upper and the lower. channels 14,

16 .and the flrst endcap 12 will prevent the forearm extension

. 20 from belng flush agalnst the wall in this conflguratlon.

15

20

Thus, it is clear that the prior art extension arms 10 could
only provide the ability to mount a device'flush'to the wall or

the ‘ability to mount a device so as to hide the forearm.

ektenaion 20, but not both.

By contrast, the upper and the lower channels 104, 106 of

the present invention do not interfere with the rotation of the:

forearm extension 110. That is, the forearm extension 110 may
be folded into a position which is directly above the upper and

the lower channels'104 106. As a result, the mounted dev1ce

..13 f£lush to the mountlng surface and substantially hides the

..25
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parallelogram, formed by the'first and the second endcaps 102,

108 and the upper and the lower channels 104, 106, as well as

the forearm extension 110 from view. Thus, the aesthetic

-appeal of the extension arm 100 is increased and the space ‘

occupied by the extension arm 100 and the device is minimized.

In an alternative embodiment, as-illustrated in Figs.‘14

-27-
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and 15, the extension arm 100 has a bnilt in.cahle management-
system so that cables toﬁend from the devicefcan.be hidden |
within'the extension arm 100. In this embodiment, the lower'

 channel 106 the second endcap 108 and the forearm extension
5 110 are, modlfled as dlscussed below to permlt cables to travel
therewlthln
As illustratedhin'Fig. 16, he cable channel 196'running
1ong1tud1nally along the channel bottom 190 of the lower
X .channel 106 has a flrst end 197 that starts near an end of the
.f_10‘ channelebottom 190_that plvotahly connects to the first endcap
102. The cable channel 196 then runs along the entire length
‘of the channel bottom 190 to the end of the channel bottom 190 -
that pivotably connects to the second endcap 108. Thus, the
second end 199 of the cable channel 196 is an openlng ‘between
15  the roller 136 at the end of the channel bottom that" plvotably_
~connects to the second endcap.lOB. The flrst end 197 ‘may be,
for example, rounded to lmprove the rlgldlty of the lower
channel 106. As dlscussed prev1ously, the cable channel 196 1s
 configured to receive a cable cover 198 (illustrated-ln'Flg.“._
20 12e) which is configured to removably fit within the cable
channel 196{ ,Thus, cables of the mounted dev1ce may be 4
substantially retalned withln the lower channel 106 so as to.
hlde them from view and protect them from harm, Thevcable
channel 196 and the cable cover 198 enable cables to be
- 25 accessed when de51red whlle securlng them within the lower
channel 106. |
As illustreted'in Figs. l7a—c, the second endoap 108-

includes a partially ‘enclosed housing 250 and a shaft assembly

- -28-
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252. 'The partially enclosed housing 250 has a first endwall

" 254 and a second endwall 256 oppositely-disposed from each

other and- fixedly connected by a sidewall 258. The sidewall
258 extends partially around the partlally-enclosed hou31ng 250‘

so as to permit manlpulatlon of components, such as cables,-

which may be contained therewithin. The firSt_endwall 254 has

a hole 260 disposed‘therethrough and threaded holes 262 -

'dlsposed therein that are in communlcatlon with the hole 260.

' Dlsposed with the threaded holes 262 are set screws 264.

Preferably, the diameter of the hole 260 is large enough to
allow a plug end of a cable to flt therethrough.

As illustrated in Figs. 1Ba=c, the shaft assembly 252

préferably indludes.two»symmetrical enidcap adapters_266 which -

when assembled prov1de a hollow shaft 268 The endcap adapters
266 have a mountlng end 270 and a -shaft end 272 that is thinner

than the mountlng end 270. As-illustrated in Fig. 19, the

mounting end 270 of both of the endcap adapters 266 are

insérted into the hole 260 and are coupled together and to the

partially-enclosed housing 250, to form the second endcap 108,

hby tightening the set screws 264.

With reference to Flgs. 20a~-b, the forearm exten51on 110

includes a body 140 hav1ng a flrst female coupllng 142 located

. on a first end and a second female coupling 144 located on a

_second end. The first female coupling 142 has an inner

diameter 209 that is sized to rotatably engage the hollowAshaft

_ 268 of the second endcap 108, The first.female coupling 142 is

also configured to receive a cable through the hollow shaft

268. That is, the first female coupling 142 has a cable slot

_2-9..
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274 formed therein, for example by milling the cable slot 274

into the firstifemale coupling 142, or by casting the first .

female‘coopling 142 with the cable elot 27§-integrelly formed
therein. As illustrated ih Fige. Zla;b, the bushing 210 also
has a cable slot 276 ‘formed therein. The cable slots 274, 276
are aligned,so that a'cable can pasé therethrough.-

. Referring back to Fig. ‘14, a flat screen monitor 300 is

attached to a tilter 302 which is rotatably coupled to. the

10

15

second female coupling 144. A cable 304, such as a power

cahle, proceeds'from the monitor 300 ‘to the underside'off the
U-shaped body 140 of the forearm extenSion 110."Thefcablev304.
istheld in_place within the U-shaped body 140 by the cable o
holder 278. The cable 304 proceeds from the body'throughrthe :
cable slots 274, 276 in'the bushing 210 and the first female

coupling 142. The cable then proceeds'through'the hollow shaft

268 of the second endcap-lOB  The cable exits the second

'endcap 208 through the open end of the partlally enclosed

20

- 25
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housing 260. The cable proceeds down the length of the lower

channel 106 and exlts at the first end 197 of the cable:channel

196.

Preferahly,-the cable‘304 is inserted into.the extension
arm 100 as portlons of-theoextension'arm 100 are beihg
assembled. That ie, the cable. 304 is placed uhder the U—shaped-
body 140 of the foreerm exten31on 110 and is held in place by
the cable holder 278. The cable is then passed through the
cable slots 274, 276. The cable }04.includ1ng the plug_306 is
then fed through the hole 260 in the second .endcap 108. The

second endcap 108 is now assembled by inserting the_mouotino

. =30~
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Claims
What is -claimed is:

1. An extension arm for adjustably mounting a device tof

-a support mount, said extension arm comprising:

4 a- forearm extension having a first end for attachmentito

it he dev1ce and a second end,

“a first endcap 1nclud1ng a flrst endcap body and a flrst

endcap shaft, said firat endcap,shaft pivotably attached to the

- support mount;

10

a second'endcap including 'a second endcap body and-a o

’ @econdjendcap shaft, -said second endcap shaft pivotablyl

, roller disposed on the flrst end and configured to.be pivotably

15

attached-to the second end of said forearm extension}

o an'npper channel having a first end, a second end,. a first

" attached to said flrst endcap, and a second roller dlsposed on

' the second end and conflgured to be plvotably attached to sald

20

.25

second endcap,

a lower channel-having a first end, a second end, a third

roller disposed on the first end and configuredito'be'pivotably

attached to sa1d flrst endcap, and a fourth roller dlsposed ‘on
the second end and configured to be plvotably attached to sa1d
second endcap;-and | |

" a gas spring. rotatably attached,at a first end to said
upper-channel and adjustably attached at a aecond end to said

first: endcap, whereln said gas spring is conflgured to retaln

- sald upper channel, said lower channel, sa1d first endcap’ and

BNSDOCID: <WO__.

'sald second endcap, in a parallelogram shape when the dev1ce is

positioned.

~-32-
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end 270 of each endcap adapter 268 into the hole 260 thus
surrounding the cable 304. The endcap adapters 268 are held.

together and within the hole 260 by tightening the set screws

264. The hollow shaft 268 is then placed within the first

female’coupling 142. The cable 304 is placed within the - lower

" channel 106,<prior.to the lower channel 106 and the second

endcap being secured together. This ensures that the cable 304

- is above the roller 136 and is contained within the hollow bar

10

15

20
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‘formed by the upper channel 104 and the 1ower channel 106.

Referring back to Fig. 15, several additional components

~of the exteneion arm 100 are discussed. For aesthetic

purposes, a bumper 280 nay'be‘placed on the second endwall 256
of the second endcap 108 and a plug 282 may be'placed over the

first female coupling 142. A washer 284 may be placed over the..'

- ﬁwogendcap.adapters 268 to help secure them together.

.Although this invention heé been'illustrated by refeéerence
to specific embodiments,. it Wili be'eppafent to those skilled
in-theiart that various changes and modificetions_may be made

that clearly fall within the scope of the invention. fhe
invention is intended to be.pfotected‘broadly within fhe spirit’

:and-scope-of the eppended claims.

‘.'-731_
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2.' The extensibﬁ arm of claim lé'wherein‘all of said
rollers of said upper'chanﬁel are intégrélly cast with said
upper channel so as to be'an inﬁegral part of.said upper
channel and all of‘said rollers of séid lower chaﬂnellare
integrally cast with said lower channel so as to be:an ihtegral

part of said lowef channel.

3. The extension armléf claim 1; wheréin said fi;st
epdcap‘further includes:

‘a-clevis pivotably attached té the second end of said Qas
spring; and | |

"a rod in threaded engagement with said clevis, wherein

said clevis is cbnfigured to slide within said first'endcap'

' “when.:said rod rotates around its axial centerline.

4. The»apparatds according to claim 3, wherein said

'fi;st endcap bddy,has a hole formed in a side -thereof and a

first end of said rod is inserted through said hole.

5. The extension arm of claim 4, wherein the first end
of said rod has a shaped opening and’ is configured to rotate
around its axis when a shaped'key-ié inserted in said shaped

opening and is turned.

6. The extension arm of claim 5, wherein said rod has a
shoulder adjacent to the first end, said shoulder -having a -

diameter larger than a diameter of said hole in said first

_33_
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endcap body so that said shoulder abuts an‘inné; surface of
said first endcap body and retains the first end of said rod in

said hole. -

5 - 7. . The extension arm of claim 6, whereinisaid.first
'endcap furthef-includes a pair of shelves disposed in said
first endcap body adjacent to the first end, said pair of

shelves separated by a groove.

10 . 8. The_extension‘armvof”claim 7, wherein each of said -
" pair of shelves includes a self'tappidg screw hole disposed

therein. ' B - 35

9. The ektenéion arm of claim 8, ‘wherein a second end of .~
15 said rod is rotatably secured within said groove in said first -
endcap, and is retained'in'placé'by a retainer clip fastened to -

. said shelves.

. 10. ° The extensioﬁ arm of clé;m 1, wheréin sgid upper 

. 20 © channel has a threadedmhole formed therein.

1i. The éxtensidn arm of claim 10, Wheréin the sepgnd'j'
end of said gaS‘spring'is.rqtéﬁably mountéd to said uépér
_channel via a bali.stud threaded;y‘moﬁnted in said threaded
25 .ho;e'in-gaid uéber-chanﬁel.'

12, The extension arm of claim 10, wherein said threaded
hole is integrally cast with said upper channel so as to be an
-34- .
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integral part of said upper channel.

13. The extension arm of claim 1, wherein said first end

cap and said second endcap are fabricated from a zinc material.

14. The extension arm of cléim'l, wherein said first

. endcap and said second endcap are cast molded.

10

15

20 .

25
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15. The extension arm of claim'l, whefein said first

endcap and said second endcap are made via interlocking

.molding.

16. The extension arm of claim 1, wherein the device is

a flat-screen device.

17. The extension arm of claim 16, wherein said

extension arm is configured so as to be substantially hidden

‘behind the flat-screen device when the flat-screen device is

positioned flat against a mounting surface.

18. The extension arm of claim 1, wherein a lower
surface of said lower channel has a cable channel_apeftdre'

forméd thergin.

19. . The extension arm of claim 1, wherein said first
enddap body and said second endcap body further include_stops
located therein, the stops located proximate to a first end and

a second end.

-35-
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20. .The extension arm of claim 1, wherein said first

endcap body and said second endcap body furthér.include a pair

‘of trbugh’walls therein, the pair of trough walls fprming a

trough therebetween.

21. The extension afm of cléim 1, whereih'said'upper_
chénnel,_said iower:channel, séid first ehddap énd said_éecénd
endcap arélpivotabiy aftached_in sﬁch a maﬁner'that‘said first
eﬂdcap shaft and éaid second éndcapuéhaft face ppposité

directions.

22. An extension arm for adjustably~mounting'a device to

~a support mount, said extension arm comprising:

a forearm extension having a first end for attachment to

the device and a second end;

- a firsﬁ éndcap pivotébly attached to the support mount; .
a sgéond endcap pivotably attached to the second end_of
said forearm extension;

an ﬁpper channel having a first roller at a first end and L

a second roller at a second end, wherein said rollers are

intégrally cast with'said,upper channel, said’firét roller
coﬁfiguréd to be'pivotably attached to said first endcap and
said second.roller'conffgured to'be piyotably attachea to said
second endcap; | . o

a lower channéllhaviﬁg'a third rdiler at a first end and a
fburtﬁ,roller’at a second end, wherein said'rolleIS'arév

°

integially cast with said lowe; channel, said third roller -

-36-
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.configured to be. pivotably attached to said first endcap'and

10

sald fourth roller configured to be plvotably attached to sald

second endcap, and

a gas spring rotatably attached at a first end to said

'upper channel and adjustably attached at a second end to said

first endcap, whereln said gas spring is conflgured to retaln

said channels and said endcaps in a parallelogram shape when

.the device is positioned.

23. The»extension arm of claim 22, wherein a lower

surface of said lower channel has a cable channel aperture

 formed therein.' ,

15

' 24. The extension arm of clalm 23 ‘further comprlslng a
cover that is removably attachable to said cable channel

aperture.

~ 25. The extension arm of claim 22, wherein said first

endcap ‘includes a first endcap body and a first endcap shaft,

' 20

said first endcap-shaft inotably attached to the support

mount, and said second.enBCap includes a second endcap body and

25
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a. second endcap shaft, sald second endcap shaft plvotably

attached to the second end of said forearm extensron.,

26. The extension arm of claim 22, wherein said. upper
Channel has a threaded hole formed therein.
-27. The extension arm of claim 26, wherein the second end

-37-

0073027A2_1_>



WO 00773027 : : . PCT/US00/12594"

of said gas spring is rotatably mounted to said upper channel
via a ball stud threadedly mounted in said threaded hole iﬁ '

said upper channel. .

5. - 28. The extension arm of claim 26, whérein said threaded -
hole is integ;ally'cast with said upper channel so as to be an-

_integral pa:t'of said upper channel.

25.-‘An endcap for use in an extension arm thét adjustably:‘
10 mounts a device to'é_sup§Qrt'mount, Said endcap comprisinéi .
a partially enclosed housingvhaving a first endwall, a.
.Eecond endwall(énduat leaét oné sidewall, said first.endwéll

.having a’h&lg contained therein; |

a shaf; connected to.said'second endWall;_and

15 ' a pair~9f shelves disposed within said partiallf'enclosed"
housing adjacent to said second gndwall, said pair of shelfes |

forming a groove therebetween:

30. -The'endcap of claim 29, further comprising stops
.20 located within said partially enclosed housing prokimaté to

said first endwall and said second endwall.

31. The endcap of claim 29;_further compromising a pair -
~of trough walls fdrmed'within said partially enclosed hbusing; )

25 said«pairlof trbugh'walls,forming'a~trough therebetween.
32: The endcap of claim 29, further compromising:
a clevis having a hole therein;

-38- -
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‘a rod in threaded engagement with said clevis, wherein

. . said clevis is configured to slide within said endcap when said

.10

20

25
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rod rotates .around its axial centerline.
33. The endcap of claim 32, wherein said rod inclﬁdes a
first 'end having a shaped opening, a shoulder adjacent to the

first end, a threaded portion, and a second end.

.34. “The endcép of claim 33, wherein the first end of said

rod is located within said hole in said first endwall, and said

shoulder of said rod abuts. an inner surface of said first
endwall.

35. ' The endcap of claim 33, wherein said rod is
configured to rotate around its axis when a shaped key is

inserted in said shaped opening and is turned.

36. The endcap of claim 33, wherein the second end of

said rod isvrotatably secured within said groove and is

retained in-place by a retainer clip fastened to said shelves. -

37. The endcap of claim 29, wherein said partially
enclosed housing, said shaft, and said paierf shelyes are

fabricated from a zinc material. .

38. The endcap of claim 29, wherein said partially

enclosed housing, said shaft and said pair of shelves are cast

molded.

-39-
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39. The endcap of claim 29, wherein said partially .
enclosed housing, said shaft and said pair;of'shelvés are made

via intérlocking~moldin§.

40.. Aﬁ upper channel for use iﬁ'aﬁ extension arm that
'_adjusfably méunts-a device to a_éuéport mount, said upper.
channél ccmprising é boay having a first réllgfvat a first end-
. and a second roller at a second end, wherein said body.and'said

10 rollers are integrally cast.

a1, Thé”upper channel of claim 40, wherein said body._

‘includes a threaded hole formed therein.

15 . 42. The upper.channel ofzélaim 41, wherein said threaded

hole is integrally cast'with said body and said rollers.

43. The upper channel of claim 41, further comprising a
ball stud thﬁeadedly mounted to said threaded hole.

20
44. The qppef channel of.claim'40, wherein said body and

" said rollers.are fabricated from a zinc material.

. 45.. The upper channel of claim 40,'wherein_séid body and

25. said rollers are cast molded.
~46. The upper channel of claim 40, wherein said body and
~ said roilers_are made via interlocking molding.

-40-
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47. A lower channel for use in an extension arm that

.adjﬁstably_mounts a device to a support mount, said lower

channel comprising a body having a first roller at a first end

and a second roller at a second end,‘wheréin'said body and said

rollérs'a:e integfélly cast.

"48. The lower channel of claim 47, wherein a lower

surface of said body has a cable channel éperture formed

therein. ' o .

49. The lower channel of claim 48, further

cover that is removably attachable to said cable

aperture.

50. The lower channel of claim.47, wherein

said rollers are fabricated from zinc material.

51. The lower channel of claim 47, wherein

saidrrollers are cast molded.

52. The lower channel of‘claim'47, wherein

said rollers are made via interlocking molding.

comprising a

channel

said body and

said body and

said body and

53. A method of forming an extension arm that adjustably

‘mounts a device to a support mount, the method comprising:

forming an upper channel that includes a roller at each

" end and.a threaded hole therein;

- -41-
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| ferming”a ;0Wer~chahdel thet includes a roller at eacﬁ'
end; | | | | |

. forming two identical endcaps having

a partially enclosed housing -having a firet endwall,-a--

5 ' second endwall:and at least.one eidewall, whefein the first
endwall contains eAhole therein, and the second endﬁail.has a
shaft conneeted'thereto} and |

a paireof sheives.disposed within the partieliy'enclesed
hbusing near the second endwail; the,pair of shelyes:fo;ming a
.‘10 gfoove_therebetween;. | | |

| .forming a red inclpding a'fist.end-having a sheped
opening,'a,ehoﬁlde: adjacent to the<fifst end, a threadede.
portion, and a second end; | | '

-'fﬁreading'the rod throﬁgh:a hole in a clevis;

.15 | | plac1ng -the flrst end of the rod within the hole in the
flrst endwall of a flrst one of the endcaps untll the shoulder_
abuts'an inner surfaee of the first endwall;

.élacinggthe eecondvend oﬁ'the‘rod'within the'groove.in the’
first endeap;' | | | | | |

20] securlng the second end of the rod by plaelng a retainer
over the rod and connectlng the retalner to the shelves,

: form;ng a forearm extens;on hav1ng a body; a,f;rst end'for
connecting to a second one of the endeeps-and a second end for
eopnecting.to the device;' |

25~ threadedly mounting a ball stud in the’ threaded hole of
the upper channel; . '

connecting ohe eﬁd of a gas spfing to the ball. stud apd a

- sécond end of the'gaS'spring.to a fastening member of the

-42~
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clevis;

attaching the upper ohannel, the lower channel, the first .
endcep and the second endcap to form a parallelogram; and
o connectlng the first end of the forearm extensxon and the

shaft of the second endcap

54. The'method.of claim 53, wherein‘the upper channel;
the lower channel, the first endcap.and the4second endcap_are
attached in a manner such that the shaft of the first endcap -

and the shaft of the second endcap'face opposite diréctions.

© 55, The method of'claim 53, wherein said formlng an upper_

channel includes 1ntegrally castlng the upper channel 1nclud1ng

_the rollers and the threaded hole contalned thereln

56. The method of claim 55, wherein said integrally"
castlng the upper channel 1ncludes lntegrally castlng the upper

channel from 21nc.

'57. The method of claim 53, whereln sald formlng a lower

channel 1ncludes 1ntegrally castlng the lower channel lncludlng A

}-the rollers.

25
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58. The method of claim 57, wherein said integrally
castlng the lower channel 1ncludes lntegrally castlng the lower

channel from 21nc

. 59. -The method of claim 53, wherein said.forming a lower

-43-
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channel includes forming a lower channel with a foller'at,each’

end and a cable channel aperture in a lower surface.

' 60. The method of claim 59, further oomprising'pleoing-a‘

~ cover within the ‘cable .channel aperture{

61. The method of claim 53, wherein said forming two

1dent1cal endcaps includes lntegrally castlng the. two 1dent1cal

;endcaps 1nclud1ng the partlally enclosed housing, the shaft,

"and the pair of shelves dlsposed w1th1n the partially enclosed

housing.

~62. The method of claim 61 whereln said 1ntegrally

;castlng the two 1dent1ca1 endcaps 1ncludes 1ntegrally castlng

the two identical endcaps from zinc. .

- 63.. A method of forming an extension arm that adjustably‘
mounts a dev1ce ‘to a support mount the method comprlsing

integrally castlng an upper channel that 1ncludes ‘a roller

[at_each end and-a threaded-hole contalned the:eln,

A integrelly casting a lower Chennel'that_includes a rolierh
at eaeh enof

.forming a first endcap including.é clevis;

forming. a second endcap: -

- forming a fo;earm extension.having4e body, .a first end for
oonnecting to the seoond endcap and a second end for connecting
to the device;

threadedly mounting-a,ball stuutin the.threaded hole of

WAZ_!_>
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the upper channél;
cbnnectiné one end of a gas spring to the ball stud and a
second end of the gas spring to'a fastening member of the
ciévis; | |
attaching the upper channel, the lower éhanhel,‘thé first
endcap and the second endcap to form a parallélogram; and
connecting the firstAend of the forearm exteﬁsion ana the

second endcap.

64. The method of claim 63, wherein said forming the
firét endcap includes

.forming a ﬁaptially enclosed housing-having-é first

endwall, a second endwall and at least one sidewall, wherein

the fifst endwall contains a hole therein, and the second
endwall has a shaft connected thereto;

forming 'a pair of shelves disposed within the partially

" enclosed housing near the second endwall, the pair of shelves

20

25
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forming a groove therebetween;

forming a rod including a fist end having a shaped

opening, a shpqlder adjacént_to the first end, a threaded

portion, and. a second end;
threading'the rod thrbugh a holé:in the clevis;

placing the first end of the rod'withih the hole in the :

first endwall until the shoulder abuts an inner surface of the

first endwall;
‘placing the second end of the rod within the groove; and
securing the‘seqond end of the rod by placing a retainer

over the rod-and'cpnnecting'the retainer to the shelves.

-45-
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65. The metﬁod'of claim 63; Wheféin said-fqrming~thé
second endcap includes | |

forming a partially enclosed housiné hayiné a first
endwall, a éecohd,endwall ahd-at leasﬁ one sidéWall, whereiﬂ'
the‘firsﬁ endwall contains a hole therein, and the'second
endwall has a shaff connected théreto; ana'

forming_a pair of shélves disposed within the partially "

,enciosed housing near the second endwall,.the.pair of shelves |

forming-a groove therebetween.

66. The method of claim'63, wherein said integrally -

casting the ﬁppér channel includes integrally casting the upﬁer

channel from zinc.

67. The method of claim 63, wherein said integrally
cas;ing the lower channel includes integrally casting the lower

channel from zinc.

68. The method of claim 63, wherein said forming a'lbwerw

' channel includes forming the lower channel with the roller at

each end and a cable channel aperture in a lower surface.

69. The ﬁethod'bf claim 63, further comprising placing a

" cover within the cable channel aperture.

70. A method of forming endcaps for use in an extension

-arm that adjustably mounts a device to a support mount, -the

-46-
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fmethod comprising forming two partially enclosed-houSings, each

housing having a first endwall with a hole formed thereih, a

second endwall with a shaft connected thereto, at least one
sidewaIlL and a pair of shelves disposed within the partially

enclosed housing adjacent to the second endwall, the pair of

Ashelves forming a groove therebétween.

71. The method of claim 70, further comprising

forming a rod including a fist end having a shaped

-opehing, a shoulder adjacent to the first end, a threaded

4portlon, and a second ‘end;

threadlng the rod through a hole in a clev1s.
placing the first end of the rod within the hole in the

first endwall of a first one of the partially enclosed housings

-untll the. shoulder abuts an inner surface of the first endwall;

placing the second end of" the rod within the groove in the
first one. of the partially enclosed housings; and .
securing the second end of the rod by plac1ng a retainer

over the rod and attaching the retalner to the shelves.

72. The method of claim 70, wherein said forming two

partially enclosed housings inoludes integrally casting.the two

'partlally enclosed housings including the endwalls, the shaft,

the at least one 51dewall, and the pair of shelves

73. The method of claim 72, wherein said integrally
casting the. two partially enclosed housingsvinciudes integrally -

casting the two partially enclosed housings from zinc.

-47-

0073027A2_|_>



woo00r73027 . - PCT/US00/12594

74, The method. of claim 70, whérein said forming two
‘partially enclogéd housings inclhdesAforming the two partially
‘encidsed Hqusingé each héving stops lécated within the
5 'partiéliy enclosed hbusings adjacent to the first endwéll.and:

the seéond'endwall.

75. The method of claim io, wherein said forming two
partially enclosed housinés includes fﬁrming the two partiall§
_iO enclosed hQusing$ each having a pair of troggh walls within the:
| partially enclosed houéings, the pair bf'trdugh walls forming_af-

'trbugh‘therebetween.

716. A,method:of formiﬁg'Channels for use-ih.anléxtension,
15. arm that:adjusfably-mouhts a device to a support'méuﬁt, ﬁhe
method cémprising:' |
iﬁtegrally casting.an'upper'chénnel that includes a rollér
at each endtand a threaded hole formed thefein:.and_
integrally casting a lower channel that includes‘a‘rqllér:

'20 at each end.

77.‘.Tﬁeumethod of-élaim 76,;whéreip said integrally
casting the upper channel includes integrally casting the upper
channel froﬁ,zinc}' | | o |

78. The methq& of claim 76, wherein said integrally"
casting the lower channel intludes:ingegraily 6asting’tﬁe'lpwer.

channel from zinc.

-48-
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79. The method of claim 76, wherein said integrally
casting a_loweﬁ channel includeé,integ:ally casting the lower
channel with ﬁhe rol;ersland a cable channel aperture in a

lower surface.

80. The method of claim 79, further comprising plgcing a

cover within the cable channel aperture.

81. The method of claim 76, further comprising threadedly

mounting a ball stud in the threaded hole of the upper channel.

82. An extension arm for adjustably mountiﬁg'a device to

a support mount and hiding cables to and. from the device within

said extension arm, said.¢2tensioﬁ arm comprising:

a fqreafﬁ éxfension haviﬁg a body, means for attachmenﬁ to
the device disposed at a first end of said body, and a coupling
disposedvét a éedond end, said second end cpupling having a

cable slot formed in a wall thereof soc that said second end

- coupling and said body are in-cbmmunication with each oﬁher

through said céble slot:;

a first‘endcap‘inc;uding a support shaft piveotably
attached to the support mount;

- a sécond‘gndcap ipcluding'a'partially encloéed houéing and

a hollow shaft, said hollow shaft.piyotablyfattached to said
second end couplihg} -

an_qppef-channel'having a first roller disposed at a first
end and'configﬁred'td be pivotably attached fo said first

_49;
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‘endcap, and a second roller disposed at a second end and -

cpnfigured to be pivotably attached to said second endcap;

a lower channel having a third roller disposed at a first

" end and configured to be pivotably attached to said first

endcap, a fourth roller disposed at a second end and configuréd'
to be pivotably attachedtto said second endcap, and a cable

channel formed therein that runs longitudinally along said

_lower channel from a point close to the first end of said lower

channel to the second end of said channel so as to cut thrdugh'
said fourth roller and form an opening in the second end of |
said lowéf éhannel; and .

a gas spring rotatably atfached at a first'énd'to,said

upper channel‘and adjuétébly attached at a second end to said .

‘1first endcap{ wherein said gas spring is configured to retain

said upper channel, said lowerlchénnel,'said first endcap and -

said second éndéap in a parallelogram shape when the'deﬁice is’

positioned.

. 83. The extension arm of claimASZ, wherein a cable frbm

the device is disposed within said extension arm startiﬁg'at

' said body of said forearm extensibn-and-proceeding through said

caBié slot into said second end coupling, through said secdnd‘ :
énd coupling into sai@‘ﬁollow'shaft, tﬁrqugh said hollow shaft
into said pa;tialiy‘ehclosed‘housing, through said partiaiiy .
enclbsed housihg into saidilower channel, ahd ﬁhrough-said.A
lower'channel'exitiné at a s#artiné Edint of said cable

channel.

-50-
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' 84. The extension arm of claim 82, wherein said upper

B channel, said lower channel, said first endcap and said second

10
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endcap are pivotably attached in such a manner that said

support snaft and said hollow shaft facerppesite directions.

85. The extension arm of claim 82, further comprising a

cable cover that is removably attachable to said cable channel.

' 86. The extension arm of cla1m 82, wherein sald partlally
enclosed hou31ng includes a flrst endwall a second endwall and
at least one 51dewall, sald flrst endwall having a endwall hole

contalned thereln.

87. The extension arm of claim 82, wherein said holiow,

shaft includes two symmetr1ca1 endcap adapters connected

togetherf

88. The extension arm of claim 87, wherein each of‘said o

“symmetrical endcap adapters have a semicircular cross sectional

profile.

89. The‘entensidn arm ef claim 86, wherein sald hollow

shaft has a portion with a flrst dlameter and a portlonvw1th a -’

. second diameter -that is greater than the first diameter.

90." The extensien arm of claim 89,  wherein the second

diameter of sald hollow shaft is nearly the same as a dlameter

_‘of sald endwall hole.

=51~
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91. . The extension arm of claim 89, whereinAsaid portion
of said hollow shaft ﬁith.the second diameter is inserted into

said endwall'hoie.

"5
92. The extension arm of claim 86, wherein said first
endwall further includes threaded holes that are in
_communication with said endwall hole.
10 93. The extension arm of claim 92, further compfising

fasteners that are inserted in said threaded holes so as to
couple said hollow shaft and said partially enclosed'housing.
.. ... 94. The extension arm of claim 86, wherein said endwall:

15 hole is large enough so a plug of a cable'can}fit'tnerethrough;'

95. A second endcep'for use in an'extensionAarm that
adjustably mounts a dev;ce to a support mount and hides cables
to and from the device- w1th1n said extension arm,. sa1d second

20 endcap comprlsing.- | ‘

'a partlally enclosed housing hav1ng a flrst endwall a
second endWalI and at least one sidewall, ssald f;rst endwali
hav1ng a endwall hole contained therein; and

a shaft assembly hav1ng a shaft hole therethrough, said

25 sheft;assembly connected to said fi:st endwall so that said
-shaft hole and said;endwall hole are aligned so as to‘formxa

continuous hole.
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96. The secqnd endcap of claim 95, wherein said shaft

assembly includes two .symmetrical endcap adapters connected

together to form a hollow shaft.

- 97. The- second endcap of claim 96, wherein each of said

symmetrical endcap adapters have a semicircular cross sectional

profile.

98. The second-endcap of c1a1m 95, wherein said hollow

-shaft has a ‘portion w1th a first’ diameter and a portlon with a

second diameter that is greater than the first diameter.

99. The second endcap of claim 98, wherein the second
diameter of said hollow shaft is nearly the same as a diameter

of saidlendwall hole.

100. The second endcap of claim 98, wherein said portion
of said hollow shaft with the second diameter is inserted into

said -endwall hole.

101. The second endcap of claim-95, wherein said first

endwall further includes threaded holes that are in

communication with said endwall hole.

102. The second endcap of claim 101, further comprisihg

fasteners that are inserted in said threaded holes so as to

‘couple said -shaft assembly and sa1d partlally enclosed housing.

53~ .
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103. The ‘second endcap of claim 95, wherein sald endwall

’hole is large enough so a plug of a cable can fit therethrough

104. The second endcap of claim. 95, whereinpsaid at least
one sidewall is semicircular in Shape and .connects to said

first endwall and said second endwall.

'105. Tne second endcap‘of:claim 95, wherein‘said second

* endcap is fabricated from a zinc material. - , N

10

15

. 20

25

106. The second endcap of clalm 95, - whereln said second

endcap is cast molded

107. The second endcap of clalm 95, whereln said second

endcap is manufactured via 1nterlock1ng moldlng

l08{’A lower channel for use in an’extension arm that'

adjustably mounts a ‘device' to a support mount and hides cables

" to and from the dev1ce w1thin said. exten51on arm, sald lower

channel comprlslng:'
a body;
‘a flrst roller dlsposed at a flrst end of said body,
a second roller disposed at a second end of sald body; and
-a cable channel formed thereln that runs longltudlnally

along said lower channel from a p01nt ¢lose to the f1rst end of

-sald lower channel to the second end of sald channel S0 as to V

BNSDOCID: <WO,

cut. through sald,second roller_and form an opening in the

second end of said lerr channel.
-54-
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109. The lower channel of claim 108, fprther comprising a

&able cover that is removably attachable to said cable channel.

110. The lower channel of claim 108, wherein said lower

channel is fabricated from zinc material. .

111. The lower channel of claim 108, wherein said lower

channel is cast molded.

112. The lower channel of claim 108, wherein said lower

' chahnel is manufactqred via interlocking molding.

15

20

113. A forearm extension for use in an extension arm that
adjustably mounts a device to-a support mount and hides cables

to and from the device within said extension arm, said forearm

.extension compromising: -

‘a body; ' _ ’

means for attachment to.thé device disposed at a first end

‘'of said body; and

a codpling disposed at a second end, said second end L

.cbupling having a slot formed in a wail thereof so that said

' cbdpling and said body are in communication with each other '

" through said slot.

25
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'114. The forearm extension of claim 113{ Qherein.said

second end coupling has a set screw contained in. a sidewall.
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115. The forearm extension of clalm 113, whereln an inner

surface of said second end coupllng has a plurallty of grooves

‘formed therein.

10

116. The forearm exten31on of cla1m 113, whereln said -

means for attachment is a first end coupllng

4

117. The forearm extension of claim 116, wherein said

first end coupllng has a set screw contained in a sidewall.

.‘118}'The forearm extension of claim 116,.wherein'an‘inner

" surface of said first end coupling has a plurality'ongr00ves

15

formed therein.

‘119, The forearm extension of claim'113,4wherein said body

is U—snaped.

20

BNSDOCID: <WO,

'120. ‘The forearm extension of claim 119; further

compromising a qable holder within said U?shaped body.
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. ARM APPARATUS FOR MOUNTING ELECTRONIC,DEVICES'

Field Of The Invention .

This invention relates to an arm apparatus for mounting

electronic devices, and more specifically to an extension arm

‘suitable to mount a flat-screen electronic peripheral device,

such as a computer monitor or a television.’

Background Of The Invention.
Adjustable exteneion arms for mounting electronic

peripheral devices, ‘such as a computer monitor or a television,

_are well known in the prior art. Figs. 1-=7 illustrate an

.extension arm 10 for mountlng a peripheral device, in accordance

with the prior art. As shown in Fig. 1, the main elements of

'the exten31on arm 10 are a first endcap 12, an upper channel 14,

a.- lower channel 16, a second endcap 18; and -a forearm exten31on
20. ' »

The first en&cap 12 has_ae-enccap shaft 22 that isl
pivotably.attacharle ro a rigid supporf-mount (not -shown), such
as an orifice sized to accept the endcap sheft 22 or a track
coﬁfigured and sized to engage the grooves on‘endcap shaft 22.
The first_endcap 12'is_pivotab;y coupled via.pios 24 to both the
cpper channel 14 and the lower chennel 16. The opposite ends of
the upper channel 14 and'the 1ower chennel 16 are pivotebly

coupled via plns 24 to the second endcap 18. The second endcap

~18 is coupled to the forearm exten51on 20 via a forearm
exten81on pin: 92. The forearm exten31on 20 has a vertlcally

" disposed hole 26 therethrough for accepting a devrce'mount (not

" SUBSTITUTE SHEET (RULE 26)
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shown) such as a tilter, platform:or other apparatus;

The comblnation of the upper and the lower channels 14, 16'

and the first and the second endcaps 12, 18 form an- adjustable

parallelogram that permits a device coupled to the forearm

extensron 20 to be_raised and lowered to a desirable’ herght.

The parallelogram retains its'position by employing a gas spring
28, which is plvotably and adjustably attached to the first

endcap 12 and the upper channel 14, as will be further described"

below. Generally, the gas sprlng 28 1s 81zed so as to have a

'flxed length until an. upward or downward force 'is exerted at the -

second endcap 18 that exceeds the gas spring’s de51gned
resistance. Thus, the gas sprlng 28 causes the parallelogram to

retain its,p081tionAwhen the only force exerted at the second

'endcap 1B is the weight of the dev1ce, but permits the '
i parallelogram to be adjusted when ‘a user pushes the device

- coupled to the forearm extension 20 up or down. o

Fig 2 1llustrates a 31de view of the first endcap 12,

hav1ng the . endcap shaft 22 dlsposed on a first'end‘30'of the

first endcap 12. To provrde a rigid connection between the two .

pieces, the'endcap shaft 22 is typically machined from steel and
is inserted into the first end 30 during the casting process of

the first endcap 12."The endcap shaft 22 has a'hole 32 formed

" in an end of the endcap shaft 22 that is 1nserted into the first-

'Aendcap~l2. The first endcap 12 is typically fabricated from

cast aluminum. The first endcap 12 also has a second end 34
having a hole 36 disposed therethrough. ‘Disposed within the
first endcap 12 is a threaded rod 38. A-first end 40 of the

i

threaded rod 38 is inserted into the hole 32 at the base of;the

-2-
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endcap shaft 22. A second end 42 of the threaded rod 38 is

aligned with the hole 36 and is held in place by a clip 44. The
clip 44 is fastened to an inner surface of the first endcap 12
by screws 46. | |

' : Fig. 3 illustrates a sideview of a clevis 48 whlch is

threadedly mounted on the threaded rod 38.  The clevis 48

;includes a tapped hole 50 in the center thereof fof receiving

the threaded rod 38, as shown in Fig. 2.. At a first end of the

vclevis 48 is a pair of fasfening members 52, 54 to which aie
‘fastened one end of the gas spring 28. A second end 56 of the

clevis 48 is configured to slidably engage a track 58 which is

integrally melded in the first endcep 12 (see Fig; 2). The 
second end 42 of the threadedirod 3B .is configured to be engaged
by a‘hex—shaped key,whieh is insefted through the hole.36-when
the.second end 42 is properly aligned with the hole 36. The

hex-shaped key is employed so as.to roﬁate_the threaded rod 38

' along its axis of rotation. When ﬁhe threaded rod 38 is rofated

along its axis of rotation, the;clevis 48 moves along the lengfh

of the threaded rod 38 in a direction that corresponds to the

_dlrectlon which the hex-shaped key is turned. ' This movement of

the clevis 48 permlts the gas spring 28 to be adjusted
: Flgs. 4(a) and 4(b) illustrate the upper channel 14, which

compriées chennel bottom 60 from whlch extend two channel

sidewalls 62. The channel bottom 60 and the sidewalls 62 are

typlcally stamped from 13 gauge steel sheet in order to glve the
upper channel 14 e desired degree’ of'structural r1g1d1ty. At
each of the ends of the chahnel bottom 60, a semi-circular

region 64 of the sidewalls 62 is cut out to accommodate cold-

-3~ '
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,;olled,steel.rollere 66, which have-a hole 68 therethrough for

receiving the pins 24. The rollers 66 are rigidly attached to

 the upper channel 14 by MIG welding along the edge of the semi-

circular cut out region 64 and along the ends of the channel

bottom 60.

Addltlonally, the upper channel 14 comprises stiffener 70,
which is welded to an inner surface of the channel bottom 60.
Besides providing additional.stfuctu;al rigidity to the upper |
channel;l4, the stiffener 70 has:a‘hole'disposed at'one end with

a threaded ball stud 72 placed within the hole and'fixed-in=

 place by a nut 74. The ball stud 72:is.configured and sized to

receive one end of the gas'spring_28; The lohgitudinal
centerline 76 of the upper channel 14 is illustrated in Fig.
4(b).

Figs. 5(a) and S(b)'illustrate the lowef channel 16 which "

-oOmprises a channel bottom 78 from which'extend two channel

sideWalls 80 ‘As with the .upper channel l4 the'chennel.bottom
78 and the 31dewalls 80 are typically stamped from ﬂlvgauge'
steel sheet, whlch is relatively heavy in order to give the
lower channel 16 a desired degree of structural rlgidlty At
opposite ends of the channel bottom 78, a semi-c1rcular region
82 of the sidewalls 80 is cut out to accommodate cold-rolled

steel rollers 84, which have a hole 86 therethrough for

'receiving the pins 24. The rollers 84-are rigidly attached to“

the lower channel 16 by MIG weldlng along the edge of the seml—

circular cut out region:82 .and . along the ends of the channel-

. bottom 78. The longltudlnal cente:llne_BB.of the lower channel.

16 is illustrated on Fig. 5(b).
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Fig. 6 illustrates the second -endcap 18. Unllke the first

endcap 12, the second endcap 18 does not have an endcap shaft,

'nor does 1t_have a clevis assembly for attachment to the gas

.spring 28. Instead, the second endcap 18 has a hole 90 disposed

in a bottom end for rece1V1ng the forearm extenSLOn pin 92 and

a hole 94 in a side for 1nsert1ng a pln 96 into the forearm

exten51on p1n 92, as lllustrated in Fig. 1.

Flg; 7 illustrates the forearm extension 20 having the

forearm extension pin 92 welded thereto. The forearm extension

pin 92 has a hole 98 formed in ah ﬁpper end to receive the pih‘
96. The forearm extension 20 is eonfigured'to be pivoted around

the forearm extension pin 92, and is held in ‘place within the

- second endcap 18 by the pin 96 which penetrates the hole 94 of

" the second endcap 18 and the hole 98 of the forearm extension

pin 92.
Due to recent advances in flat-screen technology, there is

a demand for adjustable extension arms that are particularly

" . suited for use with‘flat—screen devices, such as flat-screen

.30
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computer monitots'and televisions. Extension arms 10. of the
prior art, such as the one shown in Figs. 1-7 and othershlike
it, are ill—eﬁited_for fiat-screen monitors and televisions, in
that they are bulky and.cumbersome. Moreover, due to the
configuration’of its various parts; extension atms 10 of the

prior art cannot be flattened against a mountlng surface so that

the entire extension arm 10 is hidden behlnd the flat-screen
device when the device is substantlally flush w1th the.mountlng-

surface. ' Furthermore, the extension arms 10 of the prior art

are not designed so as to enable the cables to and from_a device

I
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to be substantially hidden, and thus protected, within the
extension arm 10 itself. Additionally, the exteﬁsion arms 10 of
the prior art are costly to manufacture and difficult to-

assemble.

Thus, there is a need for an extension arm suitable to

computer monitor or television, that is inexpensive and easy to
manufacture and assenble, and that permits'a flat-screen device

to‘be mounted substantially flush with the mounting surface;

" Moreover, there.is a need for an extension arm that enables the

cables to and from the flat-screen device to be substantially
hidden froim view within the extension arm'and thus proteoted'

from the elements.

- Summary Of The Inventioh

.The present invention, in accordance with one embodimeht(
relates to an extension arm suitable for mounting a flatiscreen'

electronic peripheral device, such as a computer monitor or -

~ television. The extension arm is 1nexpensrve -and easy to
manufacture .and assemble, and permits a flat -screen dev1ce to be -

" mounted substantially flush with a mounting surface. The

exten51on arm 1ncludes a flrst and a second endcap, an - upper and

.a-lower channel, and a forearm extension.

"Each endcap 1ncludes a body and a shaft. The shaft of the

_ first-endcap is plvotably rotatable in a support mount,.such as
.a wall a desk or a pole mount .- The“shaft of the second endcap
.1s rotatably coupled to the forearm extension. The upper.

'channel ‘and the lower channel each have rollers 1ntegrally cast

- .
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5 at both ends. The rollers are pivotably attached to tﬁe-
fespective‘endcap. Thé ﬁpper and léwer channels and the endcaps
form. an adjustable parallelégfam. The shape of the
_parallelograh is retainéd by a gas spring. -Alfirst end of the-
gas sprihg is attached to a ball stgdfmouﬁted'in the upper

0 channel. A second eﬁa'of the gas spring is adjustably mouﬁted-
to the first endcap.

The foiearm extension is;a:Ufshéped'éhanﬁel with a fifst
-cbupling‘diéposed'at one end fof rofatably coupiing to é device
mount,.such aé a tilter, a platform or_othef means for |

.5 suppbrting é flaﬁ—screén device. 'The forearm ektension has a
| second coupling disbbséd at the other end for rotatably coupling
té the shaft of the second endcap.
| The first endcap also includes a clevis pivotably attached
to the second end Qf'the'gas-spring and a threaded rod
30  threadedly engaging the-clevis, such. that fhe clevis slides
within the first endcap when-the‘rod rotateé arouﬁd its axial
_éehterliné.' Thg thfeaded rod is rotatably secured Qithin.thé
first endcap by a retainer clip énd a pair of screws.
| Another embodiment,pérmits cables to be subSﬁantially.
25 -hidden from view by being disposed within the extension arm.
The cable is disposed within the lower channel, the seCond‘
_enécap and the forearm.egtension. .The 1owef channél includes a
cable channel formed in:a'lower surface thereof so that'fhe'

" cable can be inserted within fhe loﬁei channél. Theicabie is ~

30 héld-in.pléce within the lower channel by a-cable cover which’
‘engages the cable chanﬁel; The second'endqu has a hollow shaft

so that the cable can be fed through the shaft to the forearm

..’7..
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. extension. The second coupling of the forearm extension has a
-hole in an 1nterlor wall so that the cable can be dlsposed

'through the hole .and lnto the U-shaped channel. The cable.is_'h

held within'the U-shaped channel-by a cable clip.

Brief Description Of The Drawingg-

The accompanying drawings, which are incorporated in and

g form a part of the specification} illustrate the enbodiments of

i
the present invention and, together with the descrlptlon, serve

to explaln the pr1nc1ples of the lnvention

"Fig. 1 is an assembly drawing of an extension arm for
mountlng a computer nmonitor, in accordance-with'the~prior art;_
Fig.: 2 1llustrates a first endcap of an extension arm, in -
aCcordance ylth thelprlor art; |

Fig. 3 illustrates the clevis assembly of .an extension arm, .

_ in accordance with the prior art;

Figs. 4a and 4b'illustrate the'upper channel.of-an-uf~'
extenSion arm, in.accordance With:the prior art;

Figs. 5a and 5b.illustrate the lower channel of an
extension‘érm, in'accordance'with’the ordor_art;

Fig. 6 illustrates a second endcan of an extension arm,Ain
accordance with the prior art;

Fig. 7 illustrates a forearm extension of an extension arm,

-. in accordance with the prlor art;

30

E Flg '8 is an exploded assembly draw1ng of an exten81on arm,

- accord1ng~to one embodiment of the 1nvention;

Figs. 9(a)-(d) illustrate several views of the endcaps of

" Fig. 8, according to one embodiment of the invention;

.. 8=
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Figs. 10 (a)-(f). illustrate severgl'views of the ﬁpper

channel of Fig. 8, according to one embodiment of the inventién;
- " "Figs. 11l(a)-(e) illustratg several views of the lower

channel of Fig. 8, according to one embodiment of the invention;

‘Figs. 12(a) and 12(b) -illustrate the forearm exteﬂsion of
Fig. 8, according to one embodiment of the invention;

Figs. 13(a) and 13(b) illustraté-the forearm exténsion of
Fig. 8, according to one embodiment of the invention;

Fig.'l4 is a side view of an extension, according to one

embodiment of the invention;

Fig. 15. is an exploded assembly drawing of the extension

" arm of Fig: 14, according to one embodiment of the invention;

Figs. 16 iliust;ates the lpwer channel of Fig.-l4,
according.t§ one embodiﬁent of the iﬁvention;‘ |
'”Figs. 17a-c illustrate-severalAQiews of the partially .
enclosed housing .of the second endcap of Fig. 14, according to
one embodiment éfvtbe invention;

Figs. 18a-b illustrates several views of a shaft assembly

‘of. the séqond_endcap of Fig. 14, according to one embodiment of

the invention;

. Fig. 19 illustrates an assembled second endcap according to

- one embodiment of the invention{

Figs. 20a-b illustrate the forearm egtension of Fig. 14,
accordihg to one émbodiment of the in&entioh; and

Figs. 2la-b, illustrate several views of a bushing used ih
-the second female coupling.of the extension arm of Figs. 20a-b,

according to one embodiment.

- 9 - '
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Detailed Description

Of The Preferred Embodiments

- In describing the prefe;red embodiments of fﬁe inyention
illustrated in the drawings, spééific terminology will be used
for the séke oflclérity. :Howevér, the invention is not intended.
to be limited to the specific'terms so selected, and it is to be

understood that each specific term includes all technical

-equivalents’ that operate in a éimilar,manner to accomplish a

similar purpose.
With reference to the drawings,_in-géneral, and Figs. 8
through 22 in particular, the'appératus of the present-inventibh

is disclosed. Embodiments of an extension arm are suitable for.

- mounting a flat-screen electronic peripheral dévice; such as a

computer monitor or television, that is inexpensive and easy to:

manufacture and assemble, and permits a flat-screen device to be

mounted substantially flush with a mounting surface. Additional

.émbodiments can substantially hide. from view the cables to and
from the flat-screen electronic peripheralodeviCe within the

extension arm.

Fig. 8 is an exploded_assembly drawing of an extension arm »

- 100 in accordance with one embodiment. ‘The extension arm 100

_comprises a first endcap 102, an upper channel 104, a ;OWer

channel 106, a second endéap 108, and atforearm extension 110.
Figs. 9a and 9b illustrate the first endcap 102 and the

sééondleﬁdcap 108, in §ccordance with 6ne embodiment of the.'

invention. in the'Embédiment shoén; thé first‘and‘the'aécond

éndcaps 102, 108 ihclude a partially-enclosed housing 112 which

has flat, " oppositely-disposed endwalls 146 and 148 ‘fixedly

-10-
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connected by a sidewall 150. The sidewall 150 extends partially

"around the partially—enclosed housing 112 sc as to permit

manipulation of components to-be asSembied within the first
endcap-102. In one embodiment, the endwells 146 and 148 are

semi-circular in shape and are connected along a semi-circular

‘edge to the sidewall 150, which extends perpendlcularly '

: therebetween.

‘Fig. 10a,illustrates the first and the second endcaps 102,
108 having a shaft 114 disposed on the endwall 148. The shaft

114 is preferably integrally molded to the endwall 148 of the

_-first'ahd,the second endcaps 102, 108.  Preferably, the entire

. first and second endcaps 102, 108 (the partially enclosed

housing 112 and the shaft 114) is molded, by for example cast

molding, from a material, such as zinc.. The shaft 114 is

integrally molded with the endcaps 102, 108 by employing
interlccking mold technology. Interlocking molds permit a near-

perfect moid to be mede, minimizing the machining that is

_required to insure that the shaft 114 is not outhf~round. By

minimizing the amount of machihing that is reqﬁired to be '

performedlcn the shaft 114, the use of interlocking molds

insures that the strength of the casting, which is primarily

located in the skin of the cast, is maximiéed

Thus, the cost of manufacturlng each of the endcaps 102,

‘108 is reduced 51gn1f1cantly That is, the cost of the-steel

shaft 22 .and the manufacturlng required to separately machine
end then insert the steel shaft 22 into the aluminum cast mold
of the-pribr art is reduced. Moreover, the preferred embodiment

[

of using zinc cast mold endcaps 102, 108 (though the present

_11-
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5 invention is not limited td this embodiment) is an imprdvenentv
over the alumlnum endcaps 12, 18 employed in the prlor art .as
. z1nc is stronger and’ more flexible than the aluminum
| The endwall 146 has a hole 152 dlsposed therethrough
Within the‘partlally enclosed housing 112 and integrally molded.l
.0 " on ‘the sidewall 150 afe stops 1Sd disposed in proximity to thef-
endwalls 146, 148; trough walls 158 disposed longitudinally -
along-fhe inner s&rfaee»of the sidewall 150 between the endwalls
146 and 148 so.as to define a trough 160 therebetWeen, and

'shelves 162 dlsposed adjacent to the endwall 148.

S The stops. 156 serve to stop upward or downward movement of

the exten31on arm 100 when ends of the upper channel 104 and the .

lower channel;lOG, respectlvely, meet the stops 156 when the

extension arm 100 is in extended.positions. The trough 160

disposed between the trough walls 158 allows a clevis 120 to be

'0 moved therein; asddiscussed in mere detail later; "Fig. 10b
':illnstrates the shelve$'162‘defining ce—planar.faées separated
by a_grdove 164; The shelves 162 haﬁe a connection means, such‘

as self-tapning'screw holes iS4 disposed therein. The ce—plananr
.faces of the.sheives 162 are eonfigured to engage a retainer
<!5h clip'126, which‘ishfastened_inkplace by, for example;.a-pair of
screws 128. When the retainer clip 126 is faetened in place;
' ﬂthedgroove'164‘defines.a apacing for acceétinglone end-of a
thxeaded'rod:124, as diseussed in more detail belbw.. |
The first endcap 102- and the?aecond‘endcab 108 are -
e 10 'identical at.ehia point...Thah is,‘unlike the_prior.art endcans
12, 18 which- are different from each other, the endcaps.10'2, 108

are advantageously manufactured the same way. Thus, the cost of

~12-. -
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;manufacturing two different kinds of endcaps are eliminated.

The threaded rod 124 and the clevis.120 are now fabricated

and assembled in only ‘the first endcap 102. The threaded rod

- 124 is employed within the firfst. endcap 102 so as to adjustably

support the clevis 120. Fig. 9c illustrates the threaded rod
124 having a first end 166 which has a circular cross-section
within which is axially.disposed.a shaped opening 168, for

example a hex-shaped .opening, for .accepting é shaped key (not .

shown), such -as a hex-shaped key. 'Advantagéously, a cross-

sectional diameter of the first end 166 is smaller than a cross-

"sectional diameter of .the hole 152, so as to be'inserted

therein. - Adjacent the first end 166 is a shdulder 170.
Advantageously, the shoulder 170 has a circular cross-section
having-a diaméter'that'is larger than the cross-sectional

diameter of the hole 152, Thus, in a preferred embodiment, the .

‘shoulder 170 abuts an inner surface of the endwall 146 and .

retéins.the first end 166 within the hole 152. _

The threaded rod 124 also includes a threéded_sectioﬁ 172
.which is configured}td threadedly‘engage,fhe clevis 120. A
second ehd‘174 of-threaded rod 124 is dispbsedAin the groove 164
1oca£ed between the.shelﬁes 162 of the first endcap 102.
Preferably, the secbnd end 174 of the threaded rod 124 has a
circular ér@ss—section having‘a diameter that. is smaller than
the size of the,gfoove'164; such that the second end 174 is
suéported between the shelves 162 but is free to rotate therein.

As previously mentioned, threédedly mounted on the rod 124

is the clevis 120. The clevis 120 as illustrated in Fig.-9d,

- has a tapped hole 176 formed therein for receiving the threaded

-13-~ ,
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rod 124. The clevis 120 also'has a pair of fasteningamembers

-178 at a first end to which are,fastened a firstlend'of a gas

spring 122, The second end of the clevis 120 is configured to
slidably engage the trough 160.

_ When the first end 166 of the threaded rod 124 is engaged

by a,shaped key, the shaped key is employed so as to rotate the ‘
threaded rod 124 around'itS‘axial centerline. When the threaded .

rod 124'is rotated around this axis of rotation, the cleVis 120

moves along the length of the threaded rod 124 in a direction~

“that corresponds to the dlrectlon whlch the shaped key is

turned, This movement of the clevis 120 permlts the gas spring

-122 to bevadjusted.

‘The partially enclOSed.housing';lz‘of the first and the
second endcaps 102, 108 is configured.with,.for example, holes
116 to receive a connection mechanism, snch.as pins 118,’
therethrough The shaft 114 of the first'endcap 102 is
configured to be inserted for plvotable rotation in a support
mount (not shown), whlch may be a wall mount, ‘a desk mount, a.
pole mount or a configurable mount. The shaft 114 of the

second endcap 108 is- configured’ to .be inserted for pivotable

rotation in the forearm extension 110 which will be described in

more detail later.

' The first endcap 102 of the current invention is

advantageous to the first endcap.12 of the prior art, and others

like it because, for instance, the asSembly time required to

.rotatably fasten the threaded rod 124 in the first endcap 102 1s -

greatly reduced, In order to assemble the threaded rod 124 of

" the present invention, the first end 166 is inserted into the

-14- .
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5 hole 152 until the shoulder ‘168 abuts the inner surface of fhe
endwall 146. The second end 174 of the th'rv'e'adedA rod 124 is then
positioned in the groove 164 between the shelves 162. The
second end 174 is held in.place by the rgiainer clip 126 which
ié fastened in pléce by, for example} the screws 128, which areA

.0 eaéily accessible due to theii proximity ébovg the threaded rod
124. The first_end 166 of thelthfeaded ;od 124>is perfectly
aligned with the hdle'152;‘and will iemain so, because it is
‘insertea for rotation therein.

By contrast, the assembly of.the threadéd rod 38 in the
5 first endcap 12 of the pfidf art is more.cémplicatéd; and
therefore, mofe,éostly. For example, the first end 40 ié
:;inserted into the hole 32 in the base of the erndcap shaft 22.
Next, the clévis 48'is mounted - on the threaded rod 38, and then
‘the second end 42 is fasteﬁed inside the first endcap 12 by theA

‘rollclip 44. The clip 44 is also.employed.to align the second end

| 42 relative to the hole 36. Thus, the clip 44 must be féstened
inside the first.endcap 12 Qith p;écision, so as to insure that

" the second end 42 ié.élignéd relative to the'ﬁolé 36 such that'-
thé secondiend 42 can be engaged by'é herShaped key which is

{5 insertgd ihto the_hdle 36. .Moreover, the screws 46 which are
employed to the fasteh clip”44 inside the first endéap 12 are
difficult £0~acceSS'due to théir_poéitibn underneath the
threaded rod 38, thus complicating thé brocess of aligning the_.
second end 42 wi£ﬁ the hole 36. 1In addition, the fastening of’

30 the clip 44 inside the first endcap{12 is also rendered more

difficult because the. clevis 48 is already attached to the gas

spring 28. .

-15-
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Moreover, unlike the prior art, the current invention does

not require a forearm extension pin 92 to connect the second

~ endcap. 18 to the forearm extension 20. Moreover, the pin 96-13.

‘not required to hold the forearm extension pin 92 within the

second endcap 18. Instead,,the'ourrent invention uses the shaft
114 of the second endcap 108 to connect the second endcap 108 to
the forearm extension 110. Thus, manufacturing costs can be

reduced since there in no need to manufacture the forearm

‘extension pin 92 or the pin 96, and-there is no reason'to form

" the hole 94 within the second endcap 18 or the hole 98 within.

the forearm extension pln 92 to accept the pin 96.
Figs. 10a-f lllustrate several views of the upper channel

104, according to one embodiment of the invention. The upper

" channel 104 includes a U-shaped body 130 and integrally cast

rollers 132 disposed at opposite ends of the U-shaped body 130.

- The U-shaped body 130 comprises a channel bottom 180 from which

extend two channel sidewalls 182. .The channel ‘bottom 180, the

31dewalls 182 and the rollers 132 of the upper channel 104 are

preferably integrally cast from a material, such as 21nc, which

gives the upper channel 104 a lesser weight, and a degree of .

structural rigidity, more'euitable for lighter-weight flat- .
screen devices than the prior art upper channei'l4 which is

tamped from heavy gauge steel. The rollers'132 have a hOle 184,

'therethrough (elther cast or subsequently drllled) for receiv1ng

a connectlon mechanism, such as the plns 118, Addltlonally, the

upper channel 104 compriees.a threaded hole 186 COnfigured:and;

.sized to receive a .threaded end of a ball stud 138. Thé.

‘threaded hole 186 is also integrally casti The ball stud 138 is

-16-
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configured and sized to receive a second end'qf the gas spring
122,

Unlike the prior art upper channel 14 in which the U-shaped

- .channel is formed by heating a piece of steel and bending the

eteel to form the channel bottom 60 and the eidewalls 62, the .

.upper channel 1Q4 of the invention is cast molded. The use of

cast molding ensures the angle betweenlthe channel bottom 180

_and the sidewalle 182 is exactly the same.each and every time.

Moreovér, cast molding enables the sidewalls 182 to be tapered.

- As illustrated.in Figs. 10c and 10d, both an outer surface and

: anpihner.surface of the sideﬁalls 182 may taper in, for example,

by approximately 1 degree.’ It should be noted that the taper is

:not limited to 1 degree, and that the taper of the inner surface

and the outer surface heed'not be the same.

. The taper prov1des several advantages 1nclud1ng ﬁore
clearance between the upper and the lower channels 104, 106 when
the upper and the lower channels 104, 106 are brought together

Qur;ng usage. -That is, the inner surface of the 51dewalls 182

‘being displaced by 1 degree means that there_w1ll be additional

clearance for the lower channel 106 to fit therewithin. The

additional clearanoe will help prevent the upper channel 104 and

.the lower channel 106 from scraping together. Thus, damage to

the paint or- other coating that may cover the upper and the
lower channels 104, 106 will be further reduéed if not

eliminated Moreover, less material is needed at outer edges of :-

the 51dewalls igz. Furthermore, the taper is more aesthetlcally

plea51ngtto the eye of the user.

"In a preferredAembodiment,_as~illustrated;in Figs. 10e and
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10f, the channel'bottom 180 includés cross bracing to increase

the strength and rigidity of the upper channel 104, The cross

. bracing may include center ribs'900 and cross ribs 902. The

Ccross bracing -increases the rigidity of the upper channel 104 by

approx1mate1y l 6 times that of upper channel 104 w1thout the

: cross bracing.

The upper channel 104 has numerous manufacturing advantages

over the upper channel 14.of the prior art; and others like it.

.For 1nstance, wrth reference to the upper channel 14 of the'
prior art shown in Figs. 4a-b, the. welding which is required to
Aattach “the rollers 66 to the ‘upper channel 14 is- dlfflcult to
'_perform. The axial centerlines of the rollers 66'must be near-

-perfectly parallel to'each other, while being near-perfectly

perpendicular to the longitudinal centerline 76 of the channel

" bottom 60. The tolerances for these angles are very small so’as

to ineure that‘the lower channel 16 engages the-upper channel 14
when the parallelogram is adjusted hese‘tolerances are very
difficult to meet when’ the rollers 66 are welded to the upper
channel 14. ‘By contrast, the rollers 132 of ‘the upper: channel

104 of the present invention are integrally cast so as to 1nsureA

-that the ax1al centerlines of rollers 132 are 81multaneously

‘perfectly parallel ‘to each other and perfectly perpendicular to

a longltudinal centerline 188 of the channel bottom 180

Additionally, with further reference to Figs. 4a-b and as

) prev1ously noted; due to the hardness of the steel employed for

the prlor ‘art upper channel 14, the rollers 66 must be MIG

welded thereto, which in turn requires the ‘rollers’ 66 to be

‘fabricated from expensive cold-rolled steel. Although it is

. -18-
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'fempting for a ménufacturer'bf the rollers 66 to employ a

cheaper.métériél, such as leadloy, these cheaper materials do

. not provide a safe and consistent weld when joined to the steel

-upper channel 14. Typically, tests must be performed on the

roller material to insure that leadloy has not been supplied.

By contrast, the upper channel 104 of the present invention

‘requires no welding, eliminating the éost-oanligning the

rollers, the cost of performing the welding and thé cost of

testing the rollers to determine if they are a suitable welding'

.material.

An additional disadvantage of Qelding the rollers 66 tb the
upper channel 14 is that the heat produgediby welding the
rollers 66 to the upper channel 14 may cause the upper channel

14 to cﬁrl.or~deform; If this occurs, alignment of the rollers

66 is ruined and the upper channel 14 is rendered useléss,

requiring it to be discarded. By eliminating any welding

required during the manufactutre of the upper channel 104, the

- likelihood of heat-deforming the upper channel 104 is alsd

eliﬁinated and materialé.are not wasted.

‘A'As previously<mention¢d; the priof.art upper channel 14 is
madé.of steel, which means éhat'the_upper channel 14 is formed
by'heatingfa‘piece of steel and bending the,steei to forﬁ the
channel bottom 60 and the sidewallé 62. Thus, piecise
manufaéturing is required- to ensure the sidewalys 62 exteﬁd'up
from the channel bottom 60 at 90 degree éﬂgles. ‘If the angle is
slightly off itiwiil likely cause the upper channel 14. and the
lower channel 16.to scrapé against one another. ‘The.use of cast

molding in the currentAinvention ensures the angle between'the_'
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Channel bottoﬁ 180 and the sideualls 182 is exactly the same

- each and. every time. Thus, the likelihood of scraping is

greatly reduced, 1f not eliminated.

~Additionally, the upper channel 104 ellmlnates the

~requ1rement for the stiffener 70, which, with reference to Figs.

da—b, is.welded to the inner surface of the channel bottom 60 in-
the upper channel 14 of the prior-art - Unlike the upper channel

'14 of the prior art, the upper channel 104 does not requlre the

addltlonal .structural rlgldlty provided by the stiffener 70. By

ellminating the stiffener 70, the upper channel 104 of the
present 1nvention also saves the steps required to weld the
stiffener 70 to the channel bottom 60 which are required by the
prior art upper channel 14.

Moreover[ additional assembly steps are saved by integrally

‘casting the threaded hole 186 in the upper channel 104 of the

current invention. ForlinstanCe,_the prior.art upper channel 144.
has the threaded ball stud'72'penetrate a'hole disposed in the
stiffenerh70'and is fixed in place by the'nut_74. In order to"
inetall the hall stud 72, itfis'required that the threaded end ‘
of ball stud 72 be 1nserted through the hole in the stiffener 70
and be flxed in place by the nut 74 prior to the stlffener 70

'being welded in place. .No~such assembly-is'requlred wrth,the

" upper .channel 104 of the present invention.

. An additional problem experlenced by prlor art upper

. channels 14 -is the need to mask openings, such as the holes.68

‘1n the rollers 66 that receive the pins 28 therethrough, when

the upper channel is palnted or otherwrse coated. Spec1f1cally,

_ labor is required in order to insert masking material into the

. -20-
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openings and then to remove the masking material after the painﬁ

has been applied. .By contrast, the 6penings'of the present
invention are .according to one embodiment, precision-drilled

after an application of paint or other céatings; thus

eliminating.the‘expense of masking any openings.

Figs. lla-e illustrate Several_views.of the lower channel
106,‘accordiﬁg to one embodiment of the invention. The U-shaped

body 134 of the lower channel 106-comprises a channel bottom 190

- £rom which extend two channel side ﬁalis 192.'-Unlike.the lower

channel 16 of the prior art extension arm shown in Figs. 5a-b,

-which is stamped from-heavy-gaugg steel, the channel bottom 190
. and the sidewalls 192 of the lower channel 106 are preferably

integrally cast from'zinc, which gives the lower channel 106Oa_

lesser weight when comparedfto heavy gauge steel, and a degree

of structural rigidity, more suitable for lighter¥weight flat

?sﬁreen devices. At each-endlof the channel boftom 180'afe the
~rollers 136, which are also integrally cast;' The r611¢r5‘136'
have a hole 1§4»£herethrough {either bast.or;sub;equently

udrilled)Afor receiving a.connection meqhanism, such as the pins

118. The cﬁanhel-bottom 190 may additionélly include a cable
channel aperture 196 ruhhing 16ngi£udinally. In the embodiment
shown, the cable channei aperture 196 has rounded~ends, which
improves fhe:rigidity of the lower channel 106. The cablq
'chanhei apertuie 196 is configured to receive a‘céble cover 198

(illustrated in'Fig. lle). The cable cover 198 is configured to

removably fit within the cable channel aperture 196. . Thus,

cables of the mounted device may be substantially retainede-

within the lower channel 106 so as to hide them f;om’view'and.

-21- .
SUBSTITUTE SHEET (RULE 26) -

0073027A2_1A>



BNSDOCID:; <WO,

5

30

W0 .00/73027 _ . E S - . PCT/US00/12594

: protect them from harm. The cable channel aperture 196 and the

Eable cbver 198 enable cahles;to be accessed when desired, while-
securlng them within the lower channel 106.

" The lower channel 106 has numerous manufacturing advantages
over the lower channel 16 of the prior art, and others llke it.
For instance, as described above with reference,to the upper
channel 104, the rollers 136 of the lower- channel 106 of the-
present invention are 1ntegrally cast so as to. insure that the
axial.centerllnes of the~rollers 136 are perfectly parallel to . .
eaeh other, and that the axlal centerlines ‘of the rollers 136
are perfectly perpendlcular to a longltudlnal centerllne 200 of -

the channel bottom 190. Thus, the need for prec151on allgnment

. of the rollers 84 prior to welding to the lower channel 16 is

eliminated.

Additionally, and as also described with reference to the

. npper channel 104, the rollers 136 of the lower channel 106 are ;

1ntegrally cast so no welding is required. Thus, the cost of-t

performlng the weldlng and the cost of testing the rollers to.
determine. if they are'a’ suitable welding materlal is eliminated.
Another advantage of eliminating the,need.forjweldlng the
rollers.136 to the lower channel 106 is reducing the likeliheod‘y
of heat—deforming the lower channel 106'so that materials‘are |
not wasted | | |

'As shown in Flgs. 11c and 1ld, whlch are cross- sectlonal

" views of the lower channel 106, the sidewalls 192 of the lower

channel 106 are tapered. As illustrated, an outer surface of =
thefsidewalls.192-is‘tapered'approximately 1/2 .degree while an

inner surface is tapered approximately 1 degree. As one skilledf
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in the art would recognize, the taper is.not limited'tb the
;llustrated examples. The taper is possible because the lower’

channel 106 is, in the{prefe:fed embodiment,. cast molded. As

. noted above with respect to the upper channel 104, the taper

provides more clearance between the upper channel 104 and the

’ lower channel 106 éo as to reduce‘o; eiiminate the chance of the

upper and~thé lower ¢hannéls»104, 106 scraping. Moreover, less-
mateérial is needed at outer edges of the sidewalls 192.

A further advantage, as noted above withvrespect to the

-upper channel 104, is that the hole 194 within fhe rollers 136,
according to one embodiment, is precision-drilled after an
- .application  of paint or other coatings(_thué'eliminating the

'expense of masking any openings.'

As illustrated in Fig. lle, one embodiméqt of the cable

' cover.198'includes a top cover 202 with two sidewalls 204

protruding therefrom. A far end of each sidewall‘204~has a

_catch 206 formed thereon so as to engage with the cable'channel'

aperture l§6ﬂ As one skilled in the art would know, numerous
other ﬁethods ére available f§r removably attachingithe cable
cover 198 and the céblé éhannél aperture that are well within
the scope of the current invention.

. With reference to Figs. 12a, 12b, 13a and 13b, the forearm

-extension liO includes a body 140,.which is preferably U?shéped

so that a cable can be hidden therein, having female couplings '
142, 144 disposed at each end. The U-shaped body 140 includes a
topwall 207 and two side walls 208. The female-coupling 142 has

’

an inner diameter 209 that is sized tpfrotatably engage the .-

~shaft 114 of the second endcap 108:. As illustrated in Fig. 8,
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the forearm extension 110 and the shaft 114 are securely

fastened to each other by connectlng a screw 211 through a

coupllng top 213 into a- hole 215 (Flg %a) withln the shaft . 114.
A bushlng 210 (Fig. 8) is preferably used to engage the

female: coupllng 142 and the shaft 114 That is, the'bushing 210

is placed over the shaft 114 and within the female coupllng 142

. The bushlng 2;0 is preferably made of a smooth material, such as

plastic, in order to reduce friction and prevent metal to metal

contact. The female coupling 142 preferably has:a_set.screw 212

' formed within a wall.214 of the female coupling 142. The set

screw 212 is aligned to press'against.the bushingA210'at

abpfoximately the location of a ridge 216 (seefFig. 9a) on the’
'shaft-114 of the second endcap 108. When the set screw.212 is
tightened:it caﬁses the bushing 210 to flex inward and.

frictionally engage the shaft 114 and thus prevent the forearm

extension 110 from rotating about the shaft 114.

Advantageously, the female'coupling.142_has_a plurality of voids'l
217 formed in the wall 214, which saves on material costs and
permits the forearm extension 110, when cast, to be cooled more. -
qdickiy.. The quicker cooling;enables the productioh quantity to-
be 1ncreased | | | . o
The female coupllng 144 has an inner dlameter 218 that is

smzed to rotatably engage a shaft of a device mount, such as a

' tilter, platform or other- device used to secure flat-screen -

devices. A bushlng 220 (Flg. 8),-preferably made of a smooth
material such as plastic, is placed over the shaft and within =
the female coupling 144. The femaleAcoupling'l44-preferably has

a set screw 222 formed within a wall 224 of the female coupling
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144. When'thevset screw 222 is tightened it causes the bushing

. 220 to flex inward and frictionally engage the shaft and thus

prevent the device mount from rotating around the female

'coupllng 144. Advantageously, the female coupling 144 also has

a plurality of voids 226 formed in the wall 224

: Figs. 12a and 12b illustrate one ‘embodiment of: the forearm

- extension 110, wherein the center of the female couplings 142,

144 are aligned with a longitudinal centerline 228 of the body
140. As 1llustrated in Fig .12b, when the axial centerlines of
the female couplings 142 144 are’ vertically disposed the body
140 1nc11nes at’ an angle, such as a 15 degree angle as:
spec1f1cally illustrated in Fig. 12b. It should be noted
however ‘that the incline angle is not 1imited to 15 degrees, and
there may in fact be no_1ncl1ne at all in.this embodiment.

Figs. 13a and 13b illustrate another emhodiment of the

forearm extension 110, wherein the center of the female

couplings 142, 144 do not -align with the axial centerline 228 of

the body 140. Rather the body 140 is flush with an upper edge

of -the female coupling 142 resulting in the center of the

_female coupling 142 being offset from the center of the female

_coupling 144. As 1llustrated in Flg 13b, when the ax1al

centerlines of the female couplings 142, 144 are~vertically
disposed, the'body 140 is horizontally disposed'therebetWeenr.
It should be noted however that the body 140'isAnotvlimited to
be horirontally‘dispOSed and~may'be disposed at an incline in
this embodiment. | |

In addition to improvements in manufacturing and,assembly,

the present invention also offers a functional
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interchangeability which is not present in the prior art. For

instance, several forearm extensions 110 and/or extension arms

100 can be connected end-to-end to promide-additional extension
length or addltlonal adjustabillty |

A dual purpose of flat screen devices is to minrmlze the
-amount of space which they,occppy while-51multaneously being
aesthetically pleasing totthe eye. —Thus, it is desirable that
an extension arm for a flat-screen device be able to be mountedr
'substantlally flat to 1ts mountlng surface while hldlng the
Aexten31on arm behind it. The present. 1nvention permits a flat-
screen deviee whichvis:mounted to a wall to be flattened against
the wall.While hiaing the extensionfarm_loo wlthin the snadow of
the dev1ce.. |

. The prlor art exten51on arms. 10- did not allow this
functlonallty Referring to Figure 1, if a wall is deflned by:j':

the plane of the page, it can be . seen that a dev1ce inserted-

" into the hole 26 may be SQbstantially~£lattened against the wall

when the upper and the lower channels 14, 16 and themforearm.

exten31on 20 are flush against the wall. " A flat-screen'computerv

- monitor, whlch is typlcally about 15 inches w1de, will hide from

25
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view the forearm extension 20, bnt-mayvleave.exposed tne
parallelogram formed by the first endcap 12 the upperjcnannel
14, -the lower channel 16 and the second endcap 18. 1In order to
Ahlde the parallelogram, the forearm exten31on 20 needs to be
:rotated about.the,forearm extension pin 92 toward the first
‘endcap 12. Howemer, the upper and.the lowerAchannels~l4,_16 and
the firet endcap 12 will_prevent the forearm'extenaion 20 from

being_flusn against the wall in this configuration. Thus, it is
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:clear that the prior art extension arms 10 coﬁld'only provide

the ability to mount a device flush to the wall or the ability

to mount a device so as to hide the forearm exten51on 20 but

fnot both.

By contrast, the upper a@d’the lower channels 104, 106 of

the present invention do:not interfere with the rotation of the

" forearm extenSion 110. That. is, the forearm extension 110 may

be folded into a posltlon whlch is directly above the upper and

the lower channels 104, 106. As a result, the mounted dev1ce is

- flush to the mounting surface and substantially hides the

parallelogram; formed by:the first and the second endcaps,102,
108 ‘and the upper and the lower channels 104, 106, as well as
the forearm extension 110 from view. Thus, the aesthetic appeal

of the extension arm 100 is increased and the space occupied by

‘the extension arm 100 and the device is minimized.

In an alternative embodiment,‘aa_iliustrated in Figs. 14
and 15, the extension arm 100 has a built in cable management.
system so that cables to and from the device can be hidden
w1th;n the extension arm 100. In this embodlment, the lower
channel 106,.the second endcap 1083ahd the forearm extension 110

‘are modified as discussed below to permit cables to travel

- .therewithin.

-30
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" As illusttatedvin.Fig. 16, he cable channel 196 running

_:longitudinally along the channel bottom 190 of the lower channel

‘106 has a first end 197 that starts near an end of the channel

‘bottom 190 that pivotably.eohhects to the first endcap 102. . The

.. cable channel 196 then runs along the entire length of the

channel bottom 190'to the end of the channel bottom'190lthat

-27-
'suasm‘un; SHEET (RULE 26)

O073027A2_IA>



30

BNSDCX?lD‘<WO

L5

WO 00/73027 g '. - . PCT/US00/1259%

pivotably connects'to the second'endcap 1b8; Thus,-the second
end.199 of'the‘cable'channel 196 is an opening between.the-'
roller'13€ at the end of the channel bottom‘that pivotably
connects to the second endcap 108. " The first end 197 maylbe,'
for example, rounded to 1mprove the r1g1d1ty of the lower"
'channel 106. As dlscussed prev1ously, the cable channel 196 is

configuted to receive~a cable cover 198 (illustrated in Fig.

"12e) which is configured to reémovably fit within the cable.

channel 196. Thus, cables of the mounted device may be
substantially retained within the lower channel 106 sé as to
hide them from view‘ahd'protect them from harm. The cable

channel 196 and the cable cover 198 enable cables to be accessed

o when deSLred while securlng them within the lower channel 106.

As 1llustrated in Figs. 17a-c, the second endcap 108

',1ncludes a partlally enclosed hou31ng 250 and a shaft assembly
‘ 252. The partially énclosed housing 250 has a first endwall 254

“and a second~endWall 256 Oppositely—disposed‘from each other-and

fixedly connected by a sidewall 258. The sidewall 258 extends

' partially around'the partially-enclosed housing'250'so as to

permlt manlpulatlon of components, such as. cables, which’ may be -
contalned therewithin.  The first endwall 254 has a hole 260 -
dlsposed therethrough and threaded holes 262 disposed therein
that are in communicatlon w1th the hole 260 : Disposed.w1th the

threaded holes 262 are- set screws 264 : Preferably,-the'diameterl

Hof the hole 260 is large enough to allow a plug end of a cable '

to. fit therethrough.

As illustrated in Figs. l8a-c, the shaft assembly 252

Apreferably.includes two symmetrical.endcap adapters:266‘which
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when assembled provide a hollow shaft 268.. The endcap adapters

266 have a mountlng end 270 and a shaft end 272 that is thinner
than the mounting end 270. As lllustrated in Fig. 19, the
mounting end 270 of both of the endcap adapters 266<are'inserted
into the hole. 260 and are coupled together and.to the partially
enclosed housing 250, to form‘the second endcap 108, by .
tlghtenlng the set screws 264

With reference to Figs. 20a-b, the forearm extension 110

includes a body 140 having a first female coupling 142 located

on e_first end and a second female coupling 144 located on a

second end. The first'female_coupling'142 has an inner diameter

209 that is sized to rotatably engage the hollow shaft 268 of
the .second endcap 108. The first female coupling 142 is also

configured to receive.a cable through the hollow shaft 268

'That is, the flrst female coupllng 142 has a cable slot 274

.formed therein, for example by milling the cable slot 274 into

.the first female coupling 142, or'by'casting the first female

‘coupling 142 with the cable sLot 274~inte§rally’formed therein.

As illustrated in Fige. 2la-b, the bushing 210 also has a cable

slot 276 formed therein. The cable slots 274, 276 are aligned

so-that a cable can pass therethrough. »
Referring back to Fig. 14, a flat screen monitor 300 is
attached to a tilter 302 which is rotatably coupled to the

second female coupling 144. ‘A cable 304, such es a power cable,-

‘proceeds from the monitor 300 to the underside off the U-shaped
body 140 of the'fOreerm'extension 110. The cable 304 is held in

" place within the U-shaped body 140 by the cable holder 278. The

cable 304 proceeds from the body through the cable slots 274,
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276 -in the bushing 210 and-the first female coupling 142. . The -
cable then proceeds through the hollow ehaft 268 of the second

endcap 108.. The cable exits the'eecona endcap 208 through the

‘open end of the partially enclosed houeing'260t The cable-

proceeds down the length of the lower channel 106 and exits at
the first end 197 of the cable channel 196.
Preferably, the cable 304 is inserted‘into the extension

arm 100 as portlons of the extenSLOn arm 100 are being

'assembled; That is; the cable.304 is placed under the U-shaped

body 140 of the forearm extension'llo'and is held in place by

“the cable-holder 278. The cable is then passed through the cable

slots 274, 276. The cable 304 including the plug 306 is then
fed through the hole ?60 in the second endcap 108. The eecohd
endcap 108 is now assembled by-inserting the mounting ehd 270 of-
each ehdcap adapter'268 into the hole 260 thus. surrounding the
cable'304 : The endcap adapters 268 are held together and within
the hole 260 by tightening the set screws 264. The hollow shaft_’

268 is then placed within the flrst female coupllng 142 The

cable 304 is placed withln the lower channel 106, prior to the

1ower channel 106 and the second endcap belng secured together
This ensures. that the cable 304 is above the roller 136 and 1s

contained within the hollow bar formed by the upper channel 104

-and the lower channel 106

Referring.back to Fig. 15, several additional components of . -

" the extension arm 100 are discussed. For aesthetic purpoées,:a

bumper 280 may be placed on the second endwall 256 of the second

,endcap‘108 and a plug 282 may be placed over the’ first female

'coupllng 142. A washer 284 may be piaced over the two endcap
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5 adapters 268 to help.secufe them tbgeﬁher."
| Although this invention has been illustrated by reference
t9 speqific embodiments, it will be apparent to those skilled in
the'art that various changes and modifications may bé made that’
cléarly fall within thé,scope~of’the-invention. The invention -
.0 is intended tolbe protected broadiy within the spirip and scope

of the appended claims.
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" What is claimed-is:

1. An extension arm for adjustably monnting a device to'a
support mount, said extension arm comprising:

a forearm extension having a first endtfor attacnment to
the device and a second end; » |

a first endcap 1ncluding a first endcap body and a first

~endcap shaft, said first endcap shaft pivotably attached to the

suppert mount;

a second endcap-inciuding a second endcap body and a second
endcap shaft, said second endcap shaft. pivotably attached to .the.
second end of said forearm extension; s

an- upper channel hav1ng a first end, a second end, a first
roller disposed on the first end and configured to be: pivotably

attached to said first endcap, and a second roller disposed on

" the second. end and configured to be pivotably attached to said

second endcap,

a lower channel having a first end, a second end, -2 third

' roller dispoéed.oncthe first end and configured to be pivotably

attached to said first endcap; and a fourth,roller disposed on

the second end and configured to be pivotably attached to said-

. second endcap, and

a gas spring. rotatably attached at a first end to said

:upper channel and adjustably attached at a second end to Sald

first endcap, wherein said gas spring is configured to retain

said upper channel, said lower channel,. said first endcap and
said second endcap in a_paralleloéran shape when the device isj
positioned.’
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2. The extension arm of claim 1, wh
rollers of said upper channel are integrally cast with said

upper channel so as to be aﬁ integral part of said upper channel

.and all of said rollers. of said lower channel ére integrally

cast .with said lower qhahnel so as to be an integral part of

said lower channel.

3. The extension arm of claim 1, wherein said first
enddap'furﬁher includes: V

a’ clevis pivotably attacﬂéd>to the second end of said gas
spfing; and ' -

a rod in~tﬁreaded'engégement with said clefis, wherein said

_élevi84is configured to slide within said first endcap when said

rod rotates around its axial centerline.

4. - The apparatus -according to claim 3, wherein said first

endcap body has a hoie formed in a sidé theredf and a first end

of said rod is inserted through said hole.

5. The extension arm of claim 4, wherein the first end of
said rod has a shaped openihg and is configuréd-t6 rotate around
its axis Wben a shaped key is-insértgd in said shéped obening

and is turned.

6. The extension arm of claim 5, wherein said rod has a
shoulder adjacent to the first end, said shouldgr having a

diémetef 1ar§er'than a diameter of said hole in said. first
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first endéap'body and retains the first er -

hole.

7. The egteﬁsion arm of claim‘G, wherein said first
endcap further includes a pair of shelves disposed in 'said first '
endcap body adjacent to the first end, said pair of shelves

separated by a groove.
8. The extension arm of claim 7, wherein each of said
pair of shelves includes a self tapping screw. hole disposed

therein.

9. The extension arm of claim 8, wherein a second end of

" said rod is rotatably secured within said groovg in said first

endcap,ﬁand is retained in place by a retainer clip fastened to

' said shelves.

10.  The extension arm of claim 1, wherein said upper

.channel has a threaded hale fgrmed'therein;

11, . The extension arm of claim 10, wherein the second end

of said gas. spring is rotatably ‘mounted to said upper channel

via a ball'stud threadedly‘mbunfed in said threaded hole in said

upper channel.

12. 4Th¢ extension arm of claim 10, wherein said threaded

hole is integrally cast with said ﬁpper channel so as to be an

-34- : .
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- 13, The‘extension arm of claim 1, wherein said first end

cap and said second endcap are fabricated from a.zinc maferial.

14, The extension arm of claim 1, wherein said firét_

'endcap and said second endcap are cast molded.

' '15; The. extension arm of claim 1, wherein éaid first

endcap and séid-éecond'endcap are made vié.interlocking-moiding.

16. The extension arm of claimﬂl, wherein the device is a

- flat-screen de&icé;

17.  The extension arm of claim 16, wherein said extension

o arm is configUred so as to be substantially hidden behind the

flét—screén device when the flat-screen device is positioned

- flat against a mounting surface.

18. -The extension arm of claim 1, wherein a lower -surface

of said lower channel has ‘a cable channel aperture formed

‘therein.

19. .The extensidn.arm of claim 1} wherein said first

endcap body énd_said second endéap body -further include stops

located therein, the stops located proximate to & first end and

a second end.

-35- ,
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endcap body and said'second endcap body ft
~of trough walls thereih; the oair'of trough walls forming a

,trough therebetween.

10 - 21. The extensron arm of claim 1, whereln sale upper
ichannel, said 1ower channel said first endcap and said second
endcap are plvotably attached in such a manner that said first:
endcap shaft and said second endcap shaft face opposlte
directions; ' |

15

22. An extension arm for acjustably mounting a deVice'to-
a:support ﬁount,'saidAexteﬁsion arm comprisiﬁg:
a forearm erteﬁsion.having a'firstvesd for attachment to
the device and'a second end; A |
20s a flrst endcap pivotably attached to the support mount,

a second endcap p1votably attached to the. second end of
sald forearm extensron,
an’ upper ‘channel hav1ng a first roller at a flrst end and a

AN

'second roller at a second end; whereln said rollers are
25 1ntegrally cast with said upper channel, said f1rst roller -
-configured to be pivotably attached to sald first -endcap and
said second roller configured to be plvotably attached to sald
second endcap; -
a lower channel'ﬁavihg a third roller at a first enc and a
30 fourth roller'at a secondAend,AWherein said rollers are -
| integrally cast with said lower channel, said third roller

.configured to be pivotably attached to said first~endcap_and

-3 6.'_
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second endcap; and

a gas sprlng rotatably attached at a flrst end to 'said
upper channel and adjustab;y attached at a second end to said
first endcép, wherein said gas .spring is configﬁred to ;etéin
said channels and said endcap; in a parallelogram shape when the

device is positioned[

- 23. . The extension arm of.claim 22, wherein a lower

surface of said ;bwer chanﬁel‘hasfa cable channel aperture

formed therein.

24.  The exten51on arm of clalm 23, further compr151ng a

.cover that is removably attachable to said cable channel

' aperture.

25. ) Thelextension arm of claim 22, wherein said first
endcap includes a_first endcap body énd a first endcap shaft,ll
said first endcap shaft pivotébly attached-té the support mount,
and said second endcap includes a second endcap body and a°

second endcap shaft, said, second endcap shaft pivotably attached

to. the second end of said forearm extens1on.

. 26. ' The extension arm of claimizz,.whereinAsaid upper s

channel has'aAthreaded hole formed‘therein.

27, ~ The extension arm of claim 26, whe;éin the second -

end of said gas spring is ;qtatably‘mounted to said upper

~37-
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iﬁ said upper channel.

28.  'The extension arm of claim 26, wherein said
threaded hoie is integrally cast with said upper channel so as

to be an integral part of said upper channel.

28. An'endcap for use in an extension arm that.
adjustébly,mdunts a device to:a gupport mount, SAidvendcap
comprising:-

a partially gnclosed housing having a first-ehdwall, a

‘second endwall and at least one sidewall[_said first endwall

having a héie contained therein;'

--a shaft cohnecﬁed to said second end&ail;mand

" a pair of shelves dispgSed within said partially'enCIQSed
housing adjacent to said second endwall, géid'pair of shelvéé

forming a groove therebetween.

-’30, - The endcap of claim 29, ' further qomprising'stOps"

located within said partially enclosed housing proximate to said

first endwall and said second "endwall.

31.° The endcap of claim 29, further compromising a pair

- of trough walls fdrmed within said partialiy enclosed houéing,

said pair of trough walls forming a trough therebetween.

32, " The endqap.qf'claim 29, further'cpmpromising:

a clevis having. a hole therein;

-38- .
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clevis is configured to slide within said

rotates around its axial ceﬁterline.

33. The endcap of claim 32, wherein said rod includes a

first end having a shaped opening, a shoulder adjacent to the

" first end, a threaded portion, and a second end.

34. . The endcap of claim 33, whereinAthe first end of

said rod is located within said hole in said first endwall, and

said shoulder of said redvebuts an inner surface of said first

endwell.

35, The endcap of claim 33, 'wherein said red- is

Aconflgured to rotate around its axis when:a shaped key is

inserted in said shaped openlng and is turned.

36. . The endcap of claim 33, wherein the second end'of

<sa1d rod is rotatably secured within sald groove and is retalned

in place by a retainer clip fastened to said shelves

37.  The endcap of claim 29, wherein said partially

enclosed housing, said shaft, and said pair of shelves are

fabricated from a zinc material..

38. . The endcap of claim 29, wherein said partially

-enclosed housing, said shaft and said pair of shelves are cast -

molded.

=39-
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39. The endcap of claim 29, where:'
enclosed housing, said shaft and said pair of shelves’arepmade

. via interlocking molding.

10 40. An upper channel for use in an extension arm that
adjustably mounts a dev1ce to a support mount, said upper
channel comprising a body having a first roller at a first end .
and a second roller at a second end, wherein said body and said
rollers are integrally cast..

15 | |

41, ~ The uppet chauneltof claim 40,.uherein'said body ﬁ

includes a threaded hole formedvthefein.

42. - The upper channel of claim 41, wherein said
20 threaded hole_is integrally cast with said body and said

rollers.

43. ' The upper channel of claim 41 further comprlslug a
ball stud threadedly mounted to sald threaded hole
25 A
44.'A i The'upper ohenhel.of,clatm 40;fwherein said body

and .said rollers are fabricated from a zinc material.

45, ° The upper channel of claim 4bi'wherein'said_body

.30-'ahd said.rollers are’ cast molded.

46. ~ The upper channel of claim 40, wherein said body

-40- _
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.47, A lower channel fér‘use in an extension arm that

:adjustably mounts a device to a support mount, said lower

channel comprising a body having a first roller at a first end

and a second roller at a second end, wherein said body and said

rollers are integrally cast.

48, - The lower channel of claim 47, wherein a lower

" surface of said body has ‘a.cable channel aperture7formed

therein.

49, The lower channel of claim 48, further comprising a

cover that is removably attachable to said cable channel

aperture.

50. . The lower channel 6f claim 47, wherein said body

andAsaid~rollers are fabricated from zinc material.

51, The lower channel of claim 47, wheréin said body

and”said,rollersfare cast molded.

52. The lower channel of claim.47, 'wherein said body

~ and said rollers are méde via interlocking.molding.

,535 A method of .forming an extension arm that

~ adjustably mounts a device to a support mount, the method

comprising:

-41- .
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and-a- threaded hole therein;
- forming a lower channel-that includes a roller.at each end;
forming two identical endcaps having

a partially enclosed'housing having a first ehdwall, a

" second endwall and at least one sidewall, wherein the first .

endwall-cohtains a hole therein, and the second endwall has a

shaft connected thereto, and

a pair of shelves disposed withinvthe,partially encloSed'

housing near the ‘second endwall, the pair of shelves forming a

groove therebetween,

forming a rod inclﬁding-a fist‘end'having e shaped.opening,
a‘shoulder‘adjacent to the first.end, e threaded portion, andva
seoond'end;< |

threading the rod through a hole in'a clevis;

plac1ng the flrst end of the rod within the hole in the

'flrst endwall of a flrst one of the endcaps untll the shoulder

abuts an lnner surface of the flrst endwall,
‘ placing‘the-second end of the rodfwithin the groove'in:theA_
flrst endcap, . |
securlng the second end of the rod.by ‘placing a retalner
over the rod and connectlng the retalner to the shelves;
formlng a forearm extens;on having a body, a flrst end for
connecting to a second one of ‘the endcaps and a seoond end for

connectlng to the dev1ce,

threadedly mounting a. ball stud 1n the threaded hole of the

.uppexr- channel,

connecting one endlof a gas spring to the ball stud and a

_42_
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‘clevis; .
attaching the upper channel, -the lower channel, the first
endcap and the'second'endcap_to form a parallelogram; and

connecting the first end of the forearm extension and the

'shaft of the second endcap.

. 54, The method of claim 53, wherein the. upper channel,

the lower channel, the first endcap and the second endcap are

attached in a manner such that the shaft of the first endcap and

the shaft of the second endcap face opposite directions.
55. The-method of claim 53, wherein said forming an
upper channel -includes integrally casting the upper channel

including the rollers and the threaded hole contained therein.

56. " The method of élaim 55, wherein said integrally

- casting the upper channel includes integrally casting the upper

channel from zinc.

57. The method of claim 53, wherein said forming a

" lower channel includes integrally.castihg the lower channel

including the rollers.

158, The method of claim 57, wherein said infegrally

-éasting the lower channel includes integrally casting the lower

channel from zinc.

. ~-43-
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lower channel includes forming a' lower che

'each end and a cable channel aperture in a lower surface.

60. ~ The method of-diaim'59, further comprising plaéing'

10 a cover within the cable channel aperture.

" 6l.  The ﬁethod:of claim 53, wherein said fSrming two
identicél endcaps includes integrally_bésting the:two identical
endcaps includiﬁg;the_partially enclosed housing, the Shaff, and

;5. the paif of shelves dispééed wiﬁhin the partiaily enclosed

housing.

“_62: " ' The method of claim 61,‘whgrein_said integraily
castinglﬁhe two identical endcaps inciﬁﬁes integrélly»caéting'
20 - the two identical éndcapé'frdm.zinC. |
63. Afmeﬁhod of forminévan'exten§ion'érm that
édjustébly'mounts,aAdéﬁicé to a Support mount, the method’
'ccmprising: | . - |
25 . integrally casting an uppei.channel‘thét indludeé'a roliér
at each end and a threaded héle contained thereih;
:ihtégfally casting a lower channel that=includes‘a roller
'af each end; - ' » | . ’
‘forming'é first endcép including a clevis;
30 . fbrming a -second endcap; B
Vférming'a forearm extension'haﬁing a body, a-first end for
conneCtiﬁg to the ‘second endgaé and a second end for cohnécting
.;44_
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~ threadedly mbﬁnting a ball stud inAtP:
upper éhénngl; '

. connecting one end of a gas spfing fé the ball stud and a 
.segond end of tﬁe gés spring to a~fas£éning'member of'the
clevis; _ ' |

.attachihg the upper chénnel,'the lower channel, the first
endcap and thé‘secondfendcap to form a parallelogram;'aﬁd
connecting thé.first'end éf_the forearm extension and fhej

second endcap.

64. The method of claim 63, wherein said forming the

_first endcap inéludes"

forming a partially enclosed housing having a first

endwall, a second endwall and at least oné sidewall, wherein the

first endwall contains a Hole therein, and the second endwall

~ has a shaft connected thereto;

forming a pair of shelves dispdsed within the partiall&
enclosed housing héar the second endwall, the.pair bf sheives
forming é grooﬁé therebétween; |

forming a roq'inciuding a fist end having a sﬁéped opening,

a shoulder adjaéentvto the first end, a threaded portion, and a

- second end;

threadihg the rod through'a hole in- the cleﬁié;’-

placing the first end df'fhe rod within the hole in the
first-endwall until the shou;dér abuts an inner Surfacé of. the
first>endﬁall;  |

placing the second end of the rod within the groove;fand

. ~45-
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_over the rod and cbnnectiﬂg the'retaiﬁer 1

65. . The method of claim 63, wherein said forming the
second endcap includes ' | |

fo;ming a partially epclosed-housing having a first

endwali, a second endwall and at least one sidewall, wherein the -

first‘endwall contains a hole.therein,‘ahd the second endwall

'ﬁas a shaft connected thereto; and -

forming a pair of shelves disposed within the‘partially

enclosed housing near the second endwal},'the"pair ofyshelves‘

_forming. a groove therebetween.

66. . - The method of claim 63, wherein said infegrally
casting the upper channel includes integrally casting the upper -

channel from zinc.,

"67.- The method of claim 63, -wherein said integraily'
casting the lower channel includes integrally casting the-lower

channel from zinc..

68.  The method of claim 63, wherein said forming a
lower channel includes forming the lower channel with the.rbller

at each end and a cable channel aperture.in a lower surface.

69.  The method of c;aimA63,.furthervcomprising piacingzl

a dOVer‘within'the cable channel aperture.

4 -46-
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. arm that adjustably mounts a device to.a s

method comprising forming two.partially encldsed hodsings, each
housing having a first endwall with -a hole formed therein, a
second endwall with a shaft qonnected thereto, at least one

sidewall, and a pair of shelves disposed within the partially

" enclosed housing adjacent to the second endwall, the ﬁairﬂof

shelves forming a groove therebetwéen;

71. The method of claim 70, further comprising

forming- a rod'including a fist end paving a shaped opening,

a shoulder adjacent to the first end, a threaded'portion, and a

sécond end; - _ '
~ threading the rod ﬁhiough a hole in a clevis;
placing thé first end of the rod within the hole in the
first endwali.of a first one of the partiéliy enclosed housings
uﬁtil the shoulder ébuts an innef surface of the first endwall;

placing fhe-second end of the rod within'the groove in the

first one of the partially enclosed housings; and

securing the second endiof the rod by placing a retainer

over the rod and attaching the retainer to the shel&es.A

72.  The method of claim 70, wherein said forming two
partially enclosed housings. includes integrally casting the two

partially enclosed housings including the endwalls, the shaft,

"the at least one sidewall, and the pair of shelves.

73.  The method of claim 72, wherein said integrally

. -47- .
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casting the two partially enclosed housing¢

74. ' The method of.claim 70, wherein sald forming two
pertially‘euclosed housings includes forming the two pertiaily
enclosed housings each having stops located within tﬁe partiallyt
enclosed housings adjacent to the first endwall and the second

endwall

75. The method of claim 70, wherein said forming two
partially enclosed housings includes forming the two partially '

enclosed'housings'eech having a pair of trough walls'withih'the

' partlally enclosed housings, the pair of trough walls. formlng a:

' trough therebetween.

76. A method of forming channels for use in an
extension arm that'adjustably‘mounts a device to a support
mount, the method: compr151ng

integrally casting an upper channel that includes a roller‘

‘at-each end and a threaded hole formed therein;- and

integrally casting a lower channel that,includes a roller‘

at each end. -

77. - .The method of claim 76, - wherein said integrally
casting the upper channel includes integrally-casring the upper

channel from zinc.

8. ‘The method of claim 76, wherein said integrally

-48- .
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channel from zinc..

79. The method of claim 76, wherein said integrally

casting a lower chanhel includes integrally casting the lower

‘channel with the rollers and a cable channel aperture in a lower

- surface.

80. The method of claim 79, further comprising placingA

- a cover within the cable channel aperture.

81. The mgghgd of claim 76, further comprising

- . threadedly mountin§ a ball stud in the threaded hole of the

upper channel.

82, ‘An extension arm for adjustably mountingia device
to-a sUpport mount and hiding cables to and from the device
withih'séid extension arm, said extengion arm comprisingi

a forearm éXtension haviné a body, means fox attachment_t&
the device disposed af a_firétiend of said body, and a coupling
dispbsed at a secoﬁd end, said second end coupling having a
cable.slot formed in a.wéll thereof so that said second.end
éoupling and said body are in communicationvwith each-other_
tﬁrodgh said-cable slot:; I

a first endcap -including a support shaft pivotably attached -

to the support mount:;

a second endcap including a partially enclosed housing and
a hollow shaft, said hollow shaft pivotably attached to said
' -49~
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an upper channel having a first rolle

"end and configured to be pivotably attached to said first

endcap, and a second roller disposed at a second end and
configured . to be pivotably attached to saild second endcap;

a lowertchannel having a third roller disposed at a first

end and configured to_be pivotably attached to said first

endcap, a fourth roller disposed at a second end andiconfigured
to be pivotably attached to said second endcap, and a cable

channel formed therein that runs longitudinally along said lower

‘channel from a point close to the first end of said lower

channel to the second end of aaid channel so as to cut through

“'said fourth roller and form an opening 1n the second end of said’

lower channel, and

a gas sprlng rotatably attached at a first end to said
upper channel and adjustably attached at a second end to said
first endcap, whereln said gas sprlng 15 .configured to retaln

said upper channel, said lower channel, said first endcap and

'saio second endcap in a parallelogram shape when the device is

positioned.

83.  The extension arm of claim 82, wherein a cable from
the deﬁice is disposed_Within said extension arm starting at
said body'ofvsaid forearm extension and proceeding through said -

cable slot into said .second end‘coupling, through said second

end coupling into said hoilow shaft,_through saia hollow shaft

into said partially enclosed housing, through said partially

enclosed houaing into said lowertchannel, and throughlsaid lower

: . =50~ .
SUBSﬂTUTESHEET(RULEZﬂ

0073027A2_IA>



10

15

20

25

-30

BNSDOCID: <Wi

. WO 00/73027 , ‘ o | - PCT/US00/12594

84. The extension arm of claim 82, wherein said upper
channel, said lower channel, said first endcap and said second
endcap are pivotably attached in such a manner that said support

shaft and said hollow shaft face opposite directions.

85. . The extension arm of claim 82, further comprising a

cable cover that is removably attachable to said cable channel.

86. - The extension arm of cléim 82, wherein said
partialiy enclosed housing includes a first endwall, a second

endwall and at least one sidewall, said‘first’endwall'having a

endwall hole contained therein.

87. . The extension arm of claim 82, wherein said hollow

shaft includes two symmetrical endcap adapters'éonnected

4 together.

88. The extension arm of claim 87, wherein each of said’
symmetrical endcap adapters have a semicircular cross sectional

profile.

89. The egtensionﬂarm of claim 86, wherein said hollow

shaft has a portion with a first diameter and a portion with a

second diameter that is greater than the first diameter.

90.. The extension arm of claim .89, wherein the second

51—
. SUBSTITUTE SHEET (RULE 26)

0073027A2_IA>




10

15

20

25

30

BNSDOCID: <WO_~

- of said endwall hole.

WO 00/73027 - ' ‘ PCT/US00/12594 -

91. . The exten81on arm of clalm 89, whereln said portlon

of said hollow shaft with the second diameter is 1nserted into

said endwall hole.

92. The extension arm of claim 86, wherein said.first'
endwall further includes threaded holes that are in

communication with said endwall hole.
93.. The extension arm of claim 92, further comprising
fasteners that are inéerted in said threaded holes so as to

couple-said hollow'shaft,and said partially enclosed housing:'-

94. -The extension arm of ciaim,86, wherein'seid endwell

hole-is‘large enongh so a-plug of a cable can(fit'therethrough.

95. - A second endcap.for uee in an extension arm that

adjuspably mounts a device to a support mount and hides cablee

to and from-the device»within.said exteneion arm, said second
endcap comprlslng o

a partlally enclosed hou31ng having a flrst endwall, a

'=second endwall. and at least one sidewall," sald flrst endwall

having a endwall hole contalned thereln, and
a shaft assembly haVLng a shaft hole therethrough, said
shaft assemply-conneoted to sald,flrst endwall ‘'so that - said

shaft hole and said endwall hole are aligned so as to form a

-=-52- ,
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86. The second endcap of claim 95, wherein said shaft

'assembly includes two symmetrical endcap adapters connected

together to form a hollow shaft.

97. The second endcap of claim_96} wherein each of said

symmetrical endcap adapters have a semicircular cross sectional

'fprofile.

98. = The second endcap of claim 95, wherein said hollow

shaft has a portioﬂ with a first diameter and a portion with a

second diameter that is greater than the first diamete:{

99, - The second endcap of claim 98, wherein the second

diameter of sald hollow shaft is nearly the same as a diameter

of sald endwall hole

100. - The second endcap of claim 98, wherein said portion -
of eaid hollow shaft with the second diameter is inserted into

said'endwall hole.

101. The second endcap of claim 95, wherein said first
endwall further includes threaded holes that are in

communication with said.endwall hole.

102. The second endcap of claim 101, further. compr1s1ng

fasteners that are 1nserted in said threaded holes s0 as to

~53-
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1031 ' The second endcap of claim 95, wherein .said endwall

hole is large enough so a plug of a cable can flt therethrough
104. The second endcap of claim 95 wherein said at
1east one sidewall is semlclrcular in shape and ‘connects to said

first endwall and -said second endwall.

105.  The second endcap of claim 95, wherein said second

"endcap is fabricated from a zinc material.

E)

106. The second endcap of claim 95, wherein said second -

Jendcap is cast molded.’

5107.. The second endcap of claim 95, wherein said second

- . endcap is manufactured via interlocking molding..

108. - A lower channel for use in an extension arm that

adjustably mounts a device to a Support'mount and hides cables

"to and from rhe device within said extension arm, said lower

channel comprising:
a body, o
" a first roller disposed at a first end of said body:
.a second roller dlsposed at a-second end of said body, and
a cable channel formed therein that runs longltudinally

.along sa1d lower channel from a point close to the flrst end of

- said lower channel to the second end of sald channel so as to

-54- :
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109. The lower channellof claim 108, further comprising

a cable cover that is removably'attachable,ﬁo said cable

channel.

110.  The lower channel of claim 108, wherein said lower

channel is fabricated from zinc material.

111. The lower channel of.claim1108, wherein éaid lower

channel is past:molded.

~..112. - The lower channel of claim 108, wherein said lower

channel is manufactured via interlocking molding.

113, A forearm extension for use in an extension arm

:.that adjﬁstably mounts a device to a support mount and hides

cables to and from the device within said extenéioh.arm; said
forearm'extensidnléompromising: | | |

a body;

meaﬁs for attéchmént to’fhe device disposed at a first end
of said body:; and

a coupling disposed at a second end,Aéaid.second end

~coupling having a slot formed in a wall thereof so that said

coupling and said body are in communication with each other

through éaid slbt.

-55--
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second end coupling has a set screw contai

115. . The foréarm»extension'of claiﬁ‘ilB, wherein an

‘inner surface of said sécond'end coupling has a plﬁrality of

grooves formed therein.

'116. . The forearm'extensidn of claim 113, wherein said '

means for attachment is a first end coupling.

117. The'fofearﬁ'éxtension of claim 116, wherein said

first end coupling has a set screwAcontained in a~sidéwail.

: 118. . The forearm extension of claim 116, wherein an

inner'sdrface qf said first end coupling has a plurality’of

'grooves formed therein.

119. The_foréarm extenéion of claim 113, wheréin,Saidg

120. The foreafm extehsiop of claim 119, further'

compromising a cable holder within .said U-shaped .body.
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